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(54) ALIGNER, EXPOSURE METHOD. AND DEVICE MANUFACTURING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an aligner which stably 
forms a liquid immersed region between a projection optical 
system and a substrate, satisfactorily recovers the liquid in the 
exposure with the liquid immersed region formed, and prevents 
the liquid from flowing out or flying around, etc. to accurately 
execute an exposure process. 

SOLUTION: The aligner projects the image of a specified 
pattern on a substrate P through a liquid 1 to expose the 
substrate. The aligner comprises a projecting optical system 
and a liquid supply mechanism for supplying the liquid on the 
substrate to form a liquid immersed region AR2 on a part of the 
substrate. The liquid supply mechanism supplies the liquid 1 on 
the substrate P at a plurality of positions apart in a plurality of 
different directions away from a projecting region AR1 at once. 
The aligner stably forms the iiquid immersed region, 
satisfactorily recovers the liquid and prevents the liquid from 
flowing out or flying around, etc. to accurately execute an 
exposure process. 
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* NOTICES * 

iTPO and NCXPX are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
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3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 
[Claim 1] 

It is the aligner which exposes a substrate by projecting the image of a predetermined pattern on a substrate 
through a liquid. : 

Projection optics which projects the image of said pattern on a substrate; 

An aligner equipped with the liquid feeder style which supplies a liquid on a substrate in two or more 
locations left in two or more different directions to a projection field in order to form an immersion field in 
the part on a substrate including the projection field of projection optics at coincidence, and;. 
[Claim 2] 

Said liquid feeder style is an aligner according to claim 1 which continues supplying a liquid from said two 
or more locations when carrying out sequential exposure of two or more shot fields on said substrate. 
[Claim 3] 

Said liquid feeder style is an aligner according to claim 1 or 2 which supplies the liquid from the both sides 
of said projection field to said substrate top to coincidence. 
[Claim 4] 

Said liquid feeder style is an aligner according to claim 3 which supplies the liquid of tales doses from the 
both sides of said projection field. 
[Claim 5] 

It is the aligner according to claim 3 or 4 with which each shot field on said substrate is exposed, moving to 
a predetermined scanning direction, and said liquid feeder style supplies said liquid from the both sides of 
said projection field about said scanning direction. 
[Claim 6] 

Said liquid feeder style is an aligner according to claim 5 which makes [ more ] the amount of liquids 
supplied from this side of said projection field than the amount of liquids supplied in the opposite side about 
said scanning direction. 
[Claim 7] 

An aligner given in any 1 term of claims 1-6 further equipped with the liquid recovery device in which the 
liquids on said substrate are collected in parallel to supply of said liquid. 
[Claim 8] 

Said liquid recovery device is an aligner according to claim 7 which collects the liquids on said substrate to 
coincidence in two or more locations distant in two or more different directions to said projection field. 
[Claim 9] 

It is the aligner which exposes a substrate by projecting the image of a predetermined pattern on a substrate 
through a liquid. : 

Projection optics which projects the image of said pattern on a substrate; 

Liquid feeder style which supplies a liquid on a substrate in order to form an immersion field in the part on a 
substrate including the projection field of projection optics; 

An aligner equipped with the liquid recovery device in which the liquids on a substrate are collected to 
coincidence in two or more locations distant in two or more different directions to a projection field. 
[Claim 10] 

Said liquid recovery device is an aligner according to claim 8 or 9 which performs said recovery to 
coincidence on both sides of said projection field. 
[Claim 1 1 ] 

Said liquid recovery device is an aligner given in any 1 term of claims 8-10 which have recovery opening 
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continuously formed so that said projection field might be surrounded. 
[Claim 12] 

The aligner according to claim 1 1 with which the partition is prepared in the interior of said recovery 
opening formed continuously. 
[Claim 13] 

Said liquid recovery device is an aligner given in any 1 term of claims 8-12 which collect liquids by 
different recovery force according to the recovery location of a liquid. 
[Claim 14] 

It is the aligner which exposes a substrate by projecting the image of a predetermined pattern on a substrate 
through a liquid. : 

Projection optics which projects the image of said pattern on a substrate; 

Liquid feeder style which supplies a liquid on a substrate in order to form an immersion field in the part on a 
substrate including the projection field of projection optics; 

It has the liquid recovery device and; which collect the liquids on a substrate to coincidence in two or more 
locations, 

A liquid recovery device is an aligner which collects liquids by different recovery force according to a liquid 
recovery location. 
[Claim 15] 

It is the aligner according to claim 13 or 14 which each shot field on said substrate is exposed moving to a 
predetermined scanning direction, and makes larger than the liquid recovery force in a location different 
from it the liquid recovery force in the location which said liquid recovery device left to said scanning 
direction to said projection field. 
[Claim 16] 

An aligner given in any 1 term of claims 7-15 further equipped with the trap member in which the liquid 
trap side of the predetermined die length which catches the liquid which it is arranged to said projection 
field on the outside of the liquid recovery location by said liquid recovery device, and were not able to be 
collected by said liquid recovery device was formed. 
[Claim 1 7] 

It is the aligner which exposes a substrate by projecting the image of a predetermined pattern on a substrate 
through a liquid. : 

Projection optics which projects the image of said pattern on a substrate; 

Liquid feeder style which supplies a liquid on a substrate in order to form an immersion field in the part on a 
substrate including the projection field of projection optics; 

Liquid recovery device in which the liquids on a substrate are collected in the recovery location distant from 
the projection field; 

An aligner equipped with the trap member in which the liquid trap side which is arranged to a projection 
field on the outside of the liquid recovery location by the liquid recovery device, and catches a liquid was 
formed. 
[Claim 1 8] 

Said trap side is an aligner according to claim 1 6 or 1 7 with which processing which raises compatibility 
with said liquid is performed. 
[Claim 19] 

The liquid compatibility of said trap side is an aligner [ higher than the liquid compatibility on said front 
face of a substrate ] according to claim 18. 
[Claim 20] 

Said trap side is an aligner given in any 1 term of claims 16-19 which incline to a horizontal plane. 
[Claim 21] 

Said trap side is an aligner given in any 1 term of claims 16-20 from which it is arranged so that said 
projection field may be surrounded, and die length differs according to the location. 
[Claim 22] 

Said liquid caught in respect of the trap is an aligner given in any 1 term of claims 16-21 collected by said 
liquid recovery device. 
[Claim 23] 

Said liquid feeder style is an aligner given in any 1 term of claims 7-22 which supply a liquid between the 
liquid recovery location by said liquid recovery device, and said projection field. 
[Claim 24] 
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It is the aligner which exposes a substrate by projecting the image of a predetermined pattern on a substrate 
through a liquid. : 

Projection optics which projects the image of said pattern on a substrate; 

Liquid feeder style which supplies a liquid on a substrate in order to form an immersion field in the part on a 
substrate including the projection field of projection optics; 

It has the liquid recovery device and; which collect the liquids on a substrate in the recovery location distant 
from the projection field, 

Supply of the liquid by the liquid feeder style is an aligner performed between the liquid recovery location 
of a liquid recovery device, and a projection field. 
[Claim 25] 

Said liquid feeder style is an aligner according to claim 23 or 24 into which the amount of supply of a liquid 
is changed according to activation actuation. 
[Claim 26] 

It is the aligner according to claim 25 with which scan exposure of each shot field on said substrate is 
carried out moving said substrate, and said liquid feeder style changes the amount of supply of a liquid in 
exposure of each shot field under the stepping migration between two shot fields on said substrate. 
[Claim 27] 

Said liquid feeder style is an aligner given in any 1 term of claims 1-26 which supply a liquid with 
compatibility higher than the compatibility on said front face of a substrate with the liquid contact surface at 
the tip of said projection optics. 
[Claim 28] 

It is the aligner according to claim 27 with which said liquid is water, hydrophilization processing is 
performed to the liquid contact surface at the tip of said projection optics, and water-repellent sensitization 
material is applied to said substrate front face. 
[Claim 29] 

The device manufacture approach characterized by using the aligner of claim 1 - claim 28 given in any 1 
term. 

[Claim 30] 

It is the exposure approach which exposes a substrate by projecting the image by the projection optics of a 
predetermined pattern on a substrate through a liquid. : 

In order that compatibility with the liquid contact surface at the tip of projection optics may form an 
immersion field in the part on the substrate which includes the projection field of projection optics for a 
liquid higher than the compatibility on the front face of a substrate, it supplies.; 

The exposure approach containing projecting [ on a substrate ]-through liquid supplied to said immersion 
field-image of predetermined pattern;. 
[Claim 31] 

It is the exposure approach according to claim 30 by which said liquid is water, hydrophilization processing 
is performed to the liquid contact surface at the tip of said projection optics, and water-repellent 

sensitization material is applied to said substrate front face. 
[Claim 32] 

The exposure approach according to claim 30 or 31 of collecting the liquids on said substrate while 
supplying said liquid on said substrate during exposure of said substrate. 
[Claim 33] 

The device manufacture approach using the exposure approach given in any 1 term of claim 30 - claim 32. 
[Claim 34] 

It is the aligner which exposes a substrate by projecting the image of a predetermined pattern on a substrate 
through a liquid. : 

Projection optics which projects the image of said pattern on a substrate; 

Liquid feeder style which has the feeder current way which supplies a liquid on said substrate; 
It has the liquid recovery device and; which have the recovery passage which collects the supplied liquids, 
The aligner with which at least one side of said feeder current way and recovery passage is formed into the 
laminating member to which the laminating of two or more plate-like part material was carried out. 
[Claim 35] 

The aligner according to claim 34 with which the through hole by which a part of projection optics is 
arranged is formed so that a laminating member may be penetrated in the thickness direction of a laminating 
member in the center of said laminating member. 
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[Claim 36] 

The aligner according to claim 34 or 35 currently formed so that at least one side of said feeder current way 
and recovery passage may penetrate the thickness direction of at least two plate-like part material. 
[Claim 37] 

It is the aligner which exposes a substrate by projecting the image of a predetermined pattern on a substrate 
through a liquid. : 

Projection optics which projects the image of said pattern on a substrate; 

In order to form an immersion field in the part on a substrate including the projection field of projection 
optics, it has the liquid feeder style and; which supply a liquid on a substrate, 
For projection optics, a liquid feeder style is an aligner separated in vibration. 
[Claim 38] 

Said liquid feeder style is an aligner according to claim 37 which has a feed hopper on both sides of the 
projection field where said pattern image is projected, and supplies the liquid to said substrate top to 
coincidence on both sides of said projection field. 
[Claim 39] 

It is the aligner according to claim 38 with which each shot field on said substrate is exposed, moving to a 
predetermined scanning direction, and said liquid feeder style supplies said liquid to coincidence from the 
both sides of said projection field about said scanning direction. 
[Claim 40] 

It is the aligner according to claim 37 with which it has the liquid recovery device in which the liquids on 
said substrate are collected, and this liquid recovery device is separated in [ said projection optics ] 
vibration. 
[Claim 41] 

Recovery opening of said liquid recovery device is an aligner according to claim 40 arranged so that the 
feed hopper of said liquid feeder style may be surrounded. 
[Claim 42] 

Furthermore, an aligner given in any 1 term of claims 37-41 equipped with the 1st supporter material which 
supports said projection optics, and the 2nd supporter material which is separated in vibration with the 1st 
supporter material, and supports said liquid feeder style. 
[Claim 43] 

It is the aligner which exposes a substrate by projecting the image of a predetermined pattern on a substrate 
through a liquid. : 

Projection optics which projects the image of said pattern on a substrate; 

It has the liquid recovery device and; which collect the liquids supplied to the part on a substrate including 
the projection field of projection optics, 

For projection optics, a liquid recovery device is an aligner separated in vibration. 
[Claim 44] 

Furthermore, an aligner [ equipped with the 1st supporter material which supports said projection optics, and 
the 2nd supporter material which is separated in vibration with this 1st supporter material, and supports said 
liquid recovery device ] according to claim 43. 
[Claim 45] 

The aligner according to claim 42 or 44 with which the vibrationproofing device is arranged between the 1st 
supporter material and the 2nd supporter material. 
[Claim 46] 

An aligner given in any 1 term of claims 42, 44, and 45 further equipped with the laser interferometer which 
is supported by said 1st supporter material, holds said substrate, and measures the positional information of 
a movable substrate stage. 
[Claim 47] 

It is an aligner given in any 1 term of claims 42, 44-46 from which it has the base which holds said substrate 
and supports a movable substrate stage, and said 2nd supporter material is separated in vibration with said 
base member. 
[Claim 48] 

It is the aligner which projects the image of a predetermined pattern on a substrate through a liquid, and 
carries out sequential exposure of two or more shot fields on this substrate. : 
Projection optics which projects the image of said pattern on a substrate; 

In order to form an immersion field in the part on a substrate including the projection field of projection 
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optics, it has the liquid feeder style and; which supply a liquid from the feed hopper arranged so that it may 
counter with said substrate, 

Said liquid feeder style is an aligner which continues supplying a liquid from said feed hopper while 
exposure processing of two or more shot fields on said substrate is performed 
[Claim 49] 

Said liquid feeder style is an aligner according to claim 48 which has two or more feed hoppers 
[Claim 50] 

Said feed hopper is an aligner according to claim 49 arranged at the both sides of said projection field 
[Claim 51] 

Some shot fields of two or more shot fields on said substrate are aligners given in any 1 term of claims 48- 
50 by which scan exposure is carried out by carrying out scan exposure, moving said substrate in the 
predetermined direction while the remaining shot fields move said substrate in the direction opposite to said 
predetermined direction. 
[Claim 52] 

It is the aligner which projects the image of a predetermined pattern on a substrate through a liquid, and 
carries out sequential exposure of two or more shot fields on this substrate. : 
Projection optics which projects the image of said pattern on a substrate; 

Liquid feeder style which supplies a liquid from the feed hopper arranged in the predetermined location in 
order to form an immersion field in the part on a substrate including the projection field of projection optics; 

It has arranged recovery opening so that it may counter with said substrate, and it has the liquid recovery 
device and; which collect the liquids supplied from said liquid feeder style, 

Said liquid recovery device is an aligner which continues collecting liquids from said recovery opening 
while exposure processing of two or more shot fields on said substrate is performed 
[Claim 53] 

Said recovery opening is an aligner according to claim 52 arranged so that said projection field may be 
surrounded. 

[Claim 54] 

Some shot fields of two or more shot fields on said substrate are aligners according to claim 52 or 53 by 
which scan exposure is carried out by carrying out scan exposure, moving said substrate in the 
predetermined direction while the remaining shot fields move said substrate in the direction opposite to said 
predetermined direction. 
[Claim 55] 

The device manufacture approach using an aligner given in any 1 term of claims 34-54. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 

[Field of the Invention] 

[0001] 

This invention relates to the aligner, the exposure approach, and the device manufacture approach of 
exposing a pattern to a substrate, where an immersion field is formed between projection optics and a 
substrate. 

[Background of the Invention] 
[0002] 

A semiconductor device and a liquid crystal display device are manufactured by the technique of the so- 
called photolithography which imprints the pattern formed on the mask on a photosensitive substrate. The 
aligner used at this photolithography process has the mask stage which supports a mask, and the substrate 
stage which supports a substrate, and it imprints the pattern of a mask to a substrate through projection 
optics, moving serially on a mask stage and a substrate stage. Since it corresponds to much more high 
integration of a device pattern in recent years, the further high resolution-ization of projection optics is 
desired. The resolution of projection optics becomes so high that the numerical aperture of projection optics 
is so large that the exposure wavelength to be used is short. Therefore, exposure wavelength used with an 
aligner is short-wavelength-ized every year, and the numerical aperture of projection optics is also 
increasing. And although the exposure wavelength of the current mainstream is 248nm of KrF excimer 
laser, no less than 193nm of the ArF excimer laser of short wavelength is being put further in practical use. 
Moreover, in case it exposes, the depth of focus (DOF) as well as resolution becomes important. Resolution 
R and the depth of focus delta are expressed with the following formulas, respectively. 
R=kl and lambda/NA - (1) 
delta-* *k2 and lambda/NA 2 -- (2) 
[0003] 

Here, the numerical aperture of projection optics, and kl and k2 is [ lambda of exposure wavelength and 
NA ] process multipliers. (1) In order to raise resolution R, when exposure wavelength lambda is shortened 
and numerical aperture NA is enlarged from a formula and (2) types, it turns out that the depth of focus delta 
becomes narrow. 
[0004] 

When the depth of focus delta becomes narrow too much, it becomes difficult to make a substrate front face 
agree to the image surface of projection optics, and there is a possibility that the margins at the time of 
exposure actuation may run short. Then, the immersion method which considers as the approach of 
shortening exposure wavelength substantially and making the depth of focus large, for example, is indicated 
by the following patent reference 1 is proposed. This immersion method expands the depth of focus by 
about n times while it improves resolution using filling between the inferior surface of tongue of projection 
optics, and substrate front faces with liquids, such as water and an organic solvent, forming an immersion 
field, and the wavelength of the exposure light in the inside of a liquid being set to 1/n in air (n being usually 
1 .2 to about 1 .6 at the refractive index of a liquid). 

[Patent reference 1] International public presentation^ 99th ] No. 49504 pamphlet 
[Description of the Invention] 
[Problem(s) to be Solved by the Invention] 
[0005] 

By the way, the problem described below exists in the above-mentioned conventional technique. 
[0006] 
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Although the above-mentioned conventional technique is effective since it can form an immersion field 
between projection optics and a substrate in case it carries out scan exposure, moving a substrate in the 
predetermined direction, it is the configuration which supplies a liquid before [ that the image of the pattern 
of a mask is projected ] a projection field about the migration direction of a substrate, and is the 
configuration of pouring a liquid from the near side of a projection field to an one direction along the 
migration direction of a substrate. And in case the migration direction of a substrate is changed [ said ] from 
predetermined to an opposite direction, it is the configuration which also changes the location (nozzle) 
which supplies a liquid. However, since supply of the liquid from an one direction will be suddenly 
suspended to a projection field and supply of the liquid from other will be started at the time of this change, 
Vibration (the so-called water hammer phenomenon) of a liquid occurs in Hazama of projection optics and a 
substrate, or vibration occurs in the liquid feeder (a supply pipe, supply nozzle, etc.) itself. Also producing 
the problem that the problem of causing degradation of a pattern image arises, and the case where an 
immersion field is not fully formed between projection optics and a substrate occurs since it is the 
configuration of pouring a liquid from an one direction to a projection field has been solved. 
[0007] 

Moreover, with the above-mentioned conventional technique, since the stripping section which collects 
liquids is the configuration of collecting liquids only by the downstream of the liquid which flows in the 
migration direction of said substrate, it also came to produce the problem that a liquid may fully be 
unrecoverable. If a liquid is fully unrecoverable, a liquid remains on a substrate, and a possibility of 
originating in this liquid that remained and causing generating of exposure nonuniformity arises. Moreover, 
if liquids cannot fully be collected, the liquid which remained will disperse in a surrounding machine part, 
and will also produce un-arranging, such as producing rust. Furthermore, if a liquid remains or disperses, 
fluctuation of the environments (humidity etc.) where the substrate has set will be brought about, it will 
originate in causing change of the refractive index on the optical path of the detection light of the optical 
interferometer used for stage location measurement etc., and a possibility that it may become impossible to 
acquire a desired pattern imprint precision will also be produced. 
[0008] 

Moreover, according to the change of the migration direction of a substrate, it not only also changes the 
location (nozzle) which collects liquids, but with the above-mentioned conventional technique, in case a 
liquid recovery nozzle recovers the liquid on a substrate, vibration may occur in the liquid recovery system 
(recovery tubing, recovery nozzle, etc.) itself. When it gets across to the optical member of an interferometer 
for the vibration to measure the location of projection optics, and a substrate stage or a substrate stage etc., 
there is a possibility that a circuit pattern cannot be formed with a sufficient precision on a substrate. 
[0009] 

It aims at providing the aligner, the exposure approach, and the device manufacture approach of this 
invention being made in view of such a situation, being able to collect these liquids good, while being 
stabilized and being able to form an immersion field, in case exposure processing is carried out, where an 
immersion field is formed between projection optics and a substrate, and preventing an outflow, scattering, 
etc. of the liquid to the circumference, and precision improving exposure processing. Moreover, where an 
immersion field is formed between projection optics and a substrate, in case this invention carries out 
exposure processing, it aims at offering the aligner which precision can improve exposure processing, and 
the device manufacture approach, without being influenced of vibration produced in the case of supply of a 
liquid, or recovery. 
[Means for Solving the Problem] 
[0010] 

In order to solve the above-mentioned technical problem, this invention has adopted the configuration of the 
following matched with drawing 1 shown in the gestalt of operation - drawing 2 1 . However, it does not 
pass over the sign with a parenthesis given to each element to instantiation of the element, but there is no 
intention which limits each element. 
[0011] 

If the 1st mode of this invention is followed, it will be the aligner which exposes a substrate by projecting 
the image of a predetermined pattern on a substrate (P) through a liquid (1). : 
Projection optics (PL) which projects the image of said pattern on a substrate; 

In order to form an immersion field (AR2) in the part on a substrate (P) including the projection field (AR1) 
of projection optics (PL) An aligner (EX) equipped with the liquid feeder style (10, 11, 12, 13, 13 A, 14, 
14 A) which supplies a liquid (1) on a substrate (P) in two or more locations distant in two or more different 
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directions to a projection field (AR1) at coincidence is offered. 
[0012] 

According to this invention, the liquid feeder style for forming an immersion field since a liquid is supplied 
to coincidence in two or more locations distant in two or more different directions to a projection field from 
the at least two side by the side of X, -X, +Y, and -Y namely, — if it is the plurality side, for example, a 
rectangular projection field, from which a projection field differs ~ A desired immersion field can be 
formed between projection optics and a substrate. Moreover, since it was made to supply the liquid to 
coincidence in two or more locations distant in two or more directions, in case exposure processing is 
carried out moving a substrate, even if it changes the migration direction of a substrate, an immersion field 
can always be formed good. If a liquid is supplied to coincidence on both sides of a projection field, since 
the need of changing the supply location of a liquid will be lost, generating of vibration (water hammer 
phenomenon) of a liquid can be prevented, and a pattern image can be projected with a precision sufficient 
on a substrate. 
[0013] 

If the 2nd mode of this invention is followed, it will be the aligner which exposes a substrate by projecting 
the image of a predetermined pattern on a substrate (P) through a liquid (1). : 
Projection optics (PL) which projects the image of said pattern on a substrate; 

Liquid feeder style which supplies a liquid (1) on a substrate (P) in order to form an immersion field (AR2) 
in the part on a substrate (P) including the projection field (AR1) of projection optics (PL) (10, 11, 12, 13, 
13 A, 14, 14A); 

An aligner (EX) equipped with the liquid recovery device (20, 21, 22, 22 A) in which the liquids (1) on a 
substrate (P) are collected to coincidence in two or more locations distant in two or more different directions 
to a projection field (AR1) is offered. 
[0014] 

according to this invention, since the liquid recovery device for collecting liquids collects liquids from the at 
least two side by the side of X, -X, +Y, and -Y to coincidence in two or more locations distant in two or 
more different directions to a projection field namely, — if it is the plurality side, for example, a rectangular 
projection field, from which a projection field differs, it can ensure recovery of a liquid. Therefore, on a 
substrate, generating in the condition that a liquid remains can be prevented, it can prevent changing the 
environment where generating and the substrate of exposure nonuniformity have set, and a pattern image 
can be projected with a precision sufficient on a substrate. 
[0015] 

If the 3rd mode of this invention is followed, it will be the aligner which exposes a substrate by projecting 
the image of a predetermined pattern on a substrate (P) through a liquid (1). : 
Projection optics (PL) which projects the image of said pattern on a substrate; 

Liquid feeder style which supplies a liquid (1) on a substrate (P) in order to form an immersion field (AR2) 
in the part on a substrate (P) including the projection field (AR1) of projection optics (PL) (10, 11, 12, 13, 
13 A, 14, 14A); 

It has the liquid recovery device (20, 21, 22, 22 A, 22D, 24) and; which collect the liquids (1) on a substrate 
(P) to coincidence in two or more locations, 

The aligner (EX) which collects liquids by the recovery force in which liquid recovery devices (20, 21, 22, 

22A, 22D, 24) differ according to a liquid recovery location is offered. 

[0016] 

According to this invention, since the liquid recovery device in which liquids are collected to coincidence in 
two or more locations on a substrate collects liquids by different recovery force according to a liquid 
recovery location, it can perform liquid recovery actuation smoothly. Therefore, between projection optics 
and substrates can be filled with a suitable quantity of a liquid, and an immersion field can be formed in the 
request field on a substrate. For example, liquid recovery actuation can be smoothly performed by setting up 
more greatly than a back side (upstream) the recovery force of the liquid by the side of the front 
(downstream) about the migration (scan) direction of a substrate. Or liquid recovery actuation can be 
smoothly performed also by making larger than the liquid recovery force of the liquid recovery device 
arranged in the location which met in the migration direction and the direction at which it crosses the liquid 
recovery force of the liquid recovery device arranged in the location which met in the migration (scan) 
direction of a substrate. 
[0017] 

If the 4th mode of this invention is followed, it will be the aligner which exposes a substrate by projecting 
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the image of a predetermined pattern on a substrate (P) through a liquid (1). : 
Projection optics (PL) which projects the image of said pattern on a substrate; 

Liquid feeder style which supplies a liquid (1) on a substrate (P) in order to form an immersion field (AR2) 
in the part on a substrate (P) including the projection field (AR1) of projection optics (PL) (10, 11, 12, 13, 
13 A, 14, 14A); 

Liquid recovery device in which the liquids (1) on a substrate (P) are collected in the recovery location 
distant from the projection field (AR1) (20, 21, 22, 22A); 

It is arranged to a projection field (AR1) on the outside of the liquid recovery location by the liquid recovery 
device (20, 21, 22, 22A), and an aligner (EX) equipped with the trap member (30) in which the liquid trap 
side (31) which catches a liquid (1) was formed is offered. 
[0018] 

According to this invention, inconvenient generating of the outflow of the liquid to a perimeter, scattering, 
etc. can be prevented by catching a liquid by this trap member, even if it cannot collect liquids by the liquid 
recovery device by having prepared the trap member by which the liquid trap side of the predetermined die 
length which catches a liquid was formed in the outside of the liquid recovery location by the liquid 
recovery device. Therefore, generating of fluctuation of the environment where the substrate has set can be 
prevented and a pattern image can be projected on a substrate in a desired pattern precision. 
[0019] 

If the 5th mode of this invention is followed, it will be the aligner which exposes a substrate by projecting 
the image of a predetermined pattern on a substrate (P) through a liquid (1). : 
Projection optics (PL) which projects the image of said pattern on a substrate; 

Liquid feeder style which supplies a liquid (1) on a substrate (P) in order to form an immersion field (AR2) 
in the part on a substrate (P) including the projection field (AR1) of projection optics (PL) (10, 11, 12, 13, 
13 A, 14, 14A); 

It has the liquid recovery device (20, 21, 22, 22 A) and; which collect the liquids (1) on a substrate (P) in the 
recovery location distant from the projection field (AR1), 

The aligner (EX) with which supply of the liquid (1) by the liquid feeder style (10, 11, 12, 13, 13 A, 14, 
14A) is performed by Hazama of the liquid recovery location of a liquid recovery device (20, 21, 22, 22 A) 
and a projection field (AR1) is offered. 
[0020] 

Since supply of the liquid by the liquid feeder style is performed by Hazama of the liquid recovery location 
of a liquid recovery device, and a projection field, while a liquid is smoothly supplied to a projection field 
according to this invention, the supplied liquid is smoothly recoverable from on a substrate. 
[0021] 

If the 6th mode of this invention is followed, it will be the exposure approach which exposes a substrate by 
projecting the image by the projection optics (PL) of a predetermined pattern on a substrate (P) through a 
liquid (1). : 

In order that compatibility with the liquid contact surface (2a) at the tip of projection optics (PL) may form 
an immersion field (AR2) in the pari on the substrate (F) which includes the projection field (AR1) of 
projection optics (PL) for a liquid (1) higher than the compatibility on the front face of a substrate (P), it 
supplies.; 

The exposure approach containing projecting [ on a substrate (P) ]-through liquid (1) supplied to said 

immersion field (AR2)-image of predetermined pattern; is offered. 

[0022] 

According to this invention, a liquid can be stuck to the liquid contact surface at the tip of projection optics, 
and while becoming possible to change the optical path of Hazama of projection optics and a substrate into 
the stable immersion condition, the liquid on a substrate is smoothly recoverable. 
[0023] 

The device manufacture approach of this invention is characterized by using the aligner (EX) or the 
exposure approach of the above-mentioned mode. According to this invention, it has the pattern formed in a 
good pattern precision, and the device which can demonstrate the desired engine performance can be 
offered. 
[0024] 

If the 7th mode of this invention is followed, it will be the aligner which exposes a substrate by projecting 
the image of a predetermined pattern on a substrate (P) through a liquid (1). : 
Projection optics (PL) which projects the image of said pattern on a substrate; 
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Liquid feeder style which has the feeder current way (94A, 95 A, 94B, 95B) which supplies a liquid (1) on a 
substrate (P) (10, 1 1, 12, 41, 42); 

It has the liquid recovery device (20, 61, 62, 63, 64, 71, 72, 73, 74) and; which have the recovery passage 

(96A, 97A, 98A, 99 A, 96B, 97B, 98B, 99B, 96T, 97T, 98T, 99T) which collects the supplied liquids, 

The aligner (EX) with which at least one side of said feeder current way and recovery passage is formed into 

the laminating member to which the laminating of two or more plate-like part material (91 , 92, 93) was 

carried out is offered. 

[0025] 

Although it is necessary in immersion exposure to supply a uniform liquid style to an immersion field, and 
to collect from there, the laminating member with which the aligner of this invention is equipped can be 
formed by carrying out a laminating so that those passage may open for free passage two or more plate-like 
part material in which passage was formed, respectively and at least one side of a feeder current way and 
recovery passage may be formed, respectively. So, even if it is complicated passage structure, it becomes 
possible extremely to form in a compact by low cost moreover easily. 
[0026] 

If the 8th mode of this invention is followed, it will be the aligner which exposes a substrate by projecting 
the image of a predetermined pattern on a substrate (P) through a liquid (1). : 
Projection optics (PL) which projects the image of said pattern on a substrate; 

In order to form an immersion field (AR2) in the part on a substrate (P) including the projection field (AR1) 
of projection optics (PL), it has the liquid feeder style (10) and; which supply a liquid (1) on a substrate (P), 
The aligner (EX) with which the liquid feeder style (10) is separated in [ projection optics (PL) ] vibration is 
offered. 
[0027] 

According to the aligner according to the 8th mode, since it dissociates in [ projection optics and a liquid 
feeder style ] vibration, even if vibration occurs at liquid feeder guard, the vibration does not get across to 
projection optics. Therefore, inconvenient generating that a pattern image deteriorates can be prevented 
because projection optics vibrates, and a pattern image can be projected with a precision sufficient on a 
substrate. 
[0028] 

Further, it dissociates in vibration with the 1st supporter material (100) which supports projection optics 
(PL), and the 1st supporter material (100), and an aligner can be equipped with the 2nd supporter material 
(102) which supports a liquid feeder style (10). Since it dissociates in [ the 1st supporter material which 
supports projection optics, and the 2nd supporter material which supports a liquid feeder style ] vibration 
according to this structure, vibration generated at liquid feeder guard does not get across to projection optics. 
Moreover, since the interferometer for measuring the positional information of a substrate stage, for 
example is not attached in the 1st supporter material or vibration gets across to neither these interferometers 
nor a reference mirror by considering as the configuration of attaching a reference mirror (fixed mirror) in 
the lens-barrel of projection optics, position control based on measurement and its measurement result of the 
positional information of a substrate stage can be performed with a sufficient precision. 
[0029] 

If the 9th mode of this invention is followed, it will be the aligner which exposes a substrate by projecting 
the image of a predetermined pattern on a substrate (P) through a liquid (1). : 
Projection optics (PL) which projects the image of said pattern on a substrate; 

It has the liquid recovery device (20) and; which collect the liquids (1) supplied to the part on a substrate (P) 
including the projection field (AR1) of projection optics (PL), 

The aligner (EX) with which the liquid recovery device (20) is separated in [ projection optics (PL) ] 

vibration is offered. 

[0030] 

According to the aligner of the 9th mode of this invention, since it dissociates in [ projection optics and a 
liquid recovery device ] vibration, even if vibration occurs by the liquid recovery device, the vibration does 
not get across to projection optics. Therefore, inconvenient generating that a pattern image deteriorates can 
be prevented because projection optics vibrates, and a pattern image can be projected with a precision 
sufficient on a substrate. 
[0031] 

Further, it dissociates in vibration with the 1st supporter material (100) which supports projection optics 
(PL), and the 1st supporter material (100), and the aligner (EX) of the 9th mode can be equipped with the 
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2nd supporter material (102) which supports a liquid recovery device (20). Since it dissociates in [ the 1st 
supporter material which supports projection optics, and the 2nd supporter material which supports a liquid 
recovery device ] vibration according to this configuration, vibration generated by the liquid recovery device 
does not get across to projection optics. Moreover, since the interferometer for measuring the positional 
information of a substrate stage, for example is not attached in the 1st supporter material or vibration gets 
across to neither these interferometers nor a reference mirror by considering as the configuration of 
attaching a reference mirror (fixed mirror) in the lens-barrel of projection optics, position control based on 
measurement and its measurement result of the positional information of a substrate stage can be performed 
with a sufficient precision. 
[0032] 

If the 10th mode of this invention is followed, it will be the aligner which projects the image of a 
predetermined pattern on a substrate (P) through a liquid ( 1 ), and carries out sequential exposure of two or 
more shot fields on this substrate. : 

Projection optics (PL) which projects the image of said pattern on a substrate; 

In order to form an immersion field in the part on a substrate including the projection field of projection 
optics, it has the liquid feeder style (10, 11, 12, 13, 14) and; which supply a liquid from the feed hopper 
(13 A, 14A) arranged so that it may counter with said substrate, 

The aligner (EX) with which said liquid feeder style continues supplying a liquid from said feed hopper 
while exposure processing of two or more shot fields on said substrate is performed is offered. 
[0033] 

Since according to the aligner of the 1 0th mode of this invention it continues supplying a liquid from the 
feed hopper which was not based in the migration direction of a substrate etc. but has been arranged in the 
predetermined location while exposure processing of two or more shot fields on a substrate is performed, the 
own vibration of a liquid feeder style and vibration (water hammer phenomenon) of a liquid can be 
prevented, and a pattern image can be projected with a precision sufficient on a substrate. 
[0034] 

If the 1 1th mode of this invention is followed, it will be the aligner which projects the image of a 
predetermined pattern on a substrate (P) through a liquid (1), and carries out sequential exposure of two or 
more shot fields on this substrate. : 

Projection optics (PL) which projects the image of said pattern on a substrate; 

Liquid feeder style which supplies a liquid from the feed hopper (13 A, 14A) arranged in the predetermined 
location in order to form an immersion field in the part on a substrate including the projection field of 
projection optics (10, 11, 12, 13, 14); 

It has arranged recovery opening (22A) so that it may counter with said substrate, and it has the liquid 
recovery device (20, 21, 22) and; which collect the liquids supplied from said liquid feeder style, 
The aligner (EX) with which said liquid recovery device continues collecting liquids from said recovery 
opening while exposure processing of two or more shot fields on said substrate is performed is offered. 
[0035] 

Since according to the aligner of the 1 1 txi mode of this invention it is not based in the migration direction of 
a substrate etc. but continues collecting liquids from recovery opening while exposure processing of two or 
more shot fields on a substrate is performed, liquids can be collected more certainly, the vibration 
accompanying a halt and initiation of recovery is controlled, and a pattern image can be projected with a 
precision sufficient on a substrate. 
[0036] 

The device manufacture approach of this invention is characterized by using the aligner (EX) of the above- 
mentioned mode. According to this invention, it has the pattern formed in a good pattern precision, and the 
device which can demonstrate the desired engine performance can be offered. 
[0037] 

According to this invention, where an immersion field is formed between projection optics and a substrate, 
also in case exposure processing is carried out, precision can improve exposure processing. 
[Effect of the Invention] 
[0038] 

According to this invention, where an immersion field is formed between projection optics and a substrate, 
also in case exposure processing is carried out using an immersion method, precision can improve exposure 
processing. 

[Best Mode of Carrying Out the Invention] 
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[0039] 

Hereafter, it explains, referring to a drawing about the aligner of this invention. Drawing 1 is the outline 

block diagram showing 1 operation gestalt of the aligner of this invention. 

[0040] 

The mask stage MST where Aligner EX supports Mask M in drawing 1 The illumination-light study system 
IL which illuminates the mask M currently supported by the substrate stage PST which supports Substrate P, 
and the mask stage MST with the exposure light EL It has the control unit CONT which carries out 
generalization control of the actuation of the projection optics PL which carries out projection exposure of 
the pattern image of the mask M illuminated with the exposure light EL at the substrate P currently 
supported by the substrate stage PST, and the whole aligner EX. 
[0041] 

Moreover, the aligner EX of this operation gestalt is an immersion aligner which applied the immersion 
method, in order to shorten exposure wavelength substantially, and to make the depth of focus large 
substantially, while improving resolution, and it is equipped with the liquid feeder style 1 0 which supplies a 
liquid 1 on Substrate P, and the liquid recovery device 20 in which the liquids 1 on Substrate P are collected. 
Aligner EX forms the immersion field AR 2 in the part on the substrate P which includes the projection field 
AR 1 of projection optics PL with the liquid 1 supplied from the liquid feeder style 10, while imprinting the 
pattern image of Mask M on Substrate P at least. Aligner EX fills a liquid 1 between the optical element 2 of 
the point of projection optics PL, and the front face of Substrate P, projects the pattern image of Mask M on 
Substrate P through Hazama's liquid 1 and projection optics PL of this projection optics PL and Substrate P, 
and, specifically, exposes Substrate P. 
[0042] 

Here, with this operation gestalt, carrying out a synchronized drive for being suitable (hard flow), as an 
aligner EX, the case where the scanning aligner (the so-called scanning stepper) which exposes a mutually 
different pattern [ in / for Mask M and Substrate P / a scanning direction ] formed in Mask M to Substrate P 
is used is made into an example, and it explains. Let [ the direction which is in agreement with the optical 
axis AX of projection optics PL ] a direction (non-scanning direction) perpendicular to X shaft orientations, 
Z shaft orientations, and Y shaft orientations be Y shaft orientations for the direction of a synchronized drive 
of Mask M and Substrate P (scanning direction) in the following explanation in a flat surface perpendicular 
to Z shaft orientations and Z shaft orientations. Moreover, let the directions of the circumference of the X- 
axis, a Y-axis, and the Z-axis be thetaX, thetaY, and theta Z direction, respectively. In addition, a "substrate" 
here contains the reticle the "mask" had the device pattern by which contraction projection is carried out 
formed on a substrate including what applied the photoresist which is a photosensitive ingredient on the 
semi-conductor wafer. 
[0043] 

The illumination-light study system IL illuminates the mask M currently supported by the mask stage MST 
with the exposure light EL, and has the adjustable field diaphragm which sets up the lighting field on the 
condensing lens which condenses the exposure light EL from an optical integrator and an optical integrator 
which equalizes the illuminance of the flux of light injected from the light source tor exposure, and the light 
source for exposure, a relay lens system, and the mask M by the exposure light EL in the shape of a slit. The 
predetermined lighting field on Mask M is illuminated by the illumination-light study system IL with the 
exposure light EL of uniform illumination distribution. As an exposure light EL injected from the 
illumination-light study system IL, vacuum-ultraviolet light (VUV light), such as far-ultraviolet light (DUV 
light), such as the bright line (g line, h line, i line) of an ultraviolet area, KrF excimer laser light (wavelength 
of 248nm), etc. which are injected, for example from a mercury lamp, and ArF excimer laser light 
(wavelength of 193nm), F2 laser beam (wavelength of 157nm), etc. is used. ArF excimer laser light is used 
in this operation gestalt. 
[0044] 

that to which a mask stage MST supports Mask M — it is — the inside of a flat surface perpendicular to the 
optical axis AX of projection optics PL, i.e., XY flat surface, ~ two-dimensional — minute to movable and 
theta Z direction — it is pivotable. A mask stage MST is driven with the mask stage driving gears MSTD, 
such as a linear motor. The mask stage driving gear MSTD is controlled by the control unit CONT. The 
migration mirror 50 is formed on the mask stage MST. Moreover, the laser interferometer 5 1 is formed in 
the location which counters the migration mirror 50. The location of the two-dimensional direction of the 
mask M on a mask stage MST and an angle of rotation are measured on real time by the laser interferometer 
5 1 , and a measurement result is outputted to a control unit CONT. A control device CONT positions the 
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mask M currently supported by the mask stage MST by driving the mask stage driving gear MSTD based on 

the measurement result of a laser interferometer 51 . 

[0045] 

Projection optics PL carries out projection exposure of the pattern of Mask M for the predetermined 
projection scale factor beta at Substrate P, it consists of two or more optical elements containing the optical 
element (lens) 2 prepared in the point by the side of Substrate P, and these optical elements are supported by 
Lens-barrel PK. In this operation gestalt, the projection scale factor beta of projection optics PL is the 
contraction system of 1/4 or 1/5. In addition, any of unit systems and an expansion system are sufficient as 
projection optics PL. Moreover, the optical element 2 of the point of the projection optics PL of this 
operation gestalt is formed possible [ attachment and detachment (exchange) ] to Lens-barrel PK, and the 
liquid 1 of the immersion field AR 2 contacts an optical element 2. 
[0046] 

The optical element 2 is formed with fluorite. since compatibility of fluorite with water is high — liquid 
contact surface 2a of an optical element 2 — a liquid 1 can be mostly stuck on the whole surface. That is, 
since he is trying for compatibility with liquid contact surface 2a of an optical element 2 to supply the high 
liquid(water) 1 in this operation gestalt, the adhesion of liquid contact surface 2a of an optical element 2 and 
a liquid 1 can be high, and can fill certainly the optical path of Hazama of an optical element 2 and Substrate 
P with a liquid 1 . In addition, an optical element 2 may be a quartz with high compatibility with water. 
Moreover, hydrophilization (lyophilic-izing) processing is performed to liquid contact surface 2a of an 
optical element 2, and you may make it raise compatibility with a liquid 1 more. 
[0047] 

The substrate stage PST is equipped with Z stage 52 which holds Substrate P through a substrate holder, X- 
Y stage 53 which supports Z stage 52, and the base 54 which supports X-Y stage 53 in support of Substrate 
P. The substrate stage PST is driven with the substrate stage driving gears PSTD, such as a linear motor. The 
substrate stage driving gear PSTD is controlled by the control unit CONT. By driving Z stage 52, the 
location in the location (focal location) in Z shaft orientations of the substrate P currently held at Z stage 52 
and thetaX, and the direction of thetaY is controlled. Moreover, the location (it is [ the image surface of 
projection optics PL and ] the location of an parallel direction substantially) in the XY direction of Substrate 
P is controlled by driving X-Y stage 53. That is, Z stage 52 controls the focal location and tilt angle of 
Substrate P, and doubles the front face of Substrate P with the image surface of projection optics PL by the 
automatic focus method and the auto leveling method, and X-Y stage 53 performs positioning in X shaft 
orientations and Y shaft orientations of Substrate P. In addition, it cannot be overemphasized that a Z stage 
and an X-Y stage may be prepared in one. 
[0048] 

On the substrate stage PST (Z stage 52), the migration mirror 55 which moves to projection optics PL with 
the substrate stage PST is formed. Moreover, the laser interferometer 56 is formed in the location which 
counters the migration mirror 55. The location of the two-dimensional direction of the substrate P on the 
substrate stage PST and an angle of rotation are measured on real time by the laser interferometer 56, and a 
measurement result is outputted to a control unit CONT. A control device CONT positions the substrate P 
currently supported by the substrate stage PST by driving the substrate stage driving gear PSTD based on 
the measurement result of a laser interferometer 56. 
[0049] 

Moreover, on the substrate stage PST (Z stage 52), the auxiliary plate 57 is formed so that Substrate P may 
be surrounded. The auxiliary plate 57 has the front face of the substrate P held at the substrate holder, and 
the flat surface of the almost same height. Here, although an about 0.1 -2mm clearance is between the edge 
of Substrate P, and the auxiliary plate 57, also when a liquid 1 hardly flows into the clearance with the 
surface tension of a liquid 1 and it exposes near the periphery of Substrate P, a liquid 1 can be held under 
projection optics PL with the auxiliary plate 57. 
[0050] 

The liquid feeder style 10 is what supplies the predetermined liquid 1 on Substrate P. The 1st liquid feed 
zone 1 1 and the 2nd liquid feed zone 12 which can supply a liquid 1, The 1st feed zone material 13 which 
has feed hopper 13A which supplies the liquid 1 which was connected to the 1st liquid feed zone 1 1 through 
supply pipe 1 1 A which has passage, and was sent out from this 1st liquid feed zone 1 1 on Substrate P, It 
connected with the 2nd liquid feed zone 12 through supply pipe 12A which has passage, and has the 2nd 
feed zone material 14 which has feed hopper 14A which supplies the liquid 1 sent out from this 2nd liquid 
feed zone 12 on Substrate P. The 1st and 2nd feed zone material 13 and 14 approaches the front face of 
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Substrate P, is arranged, and is prepared in a mutually different location in the direction of a field of 
Substrate P. The 1st feed zone material 13 of the liquid feeder style 10 is formed in scanning direction one 
side (-X side) to the projection field AR 1, and, specifically, the 2nd feed zone material 14 is formed in the 
other side (+X side). 
[0051] 

Each of the 1st and 2nd liquid feed zones 1 1 and 12 is equipped with the tank which holds a liquid 1, the 
booster pump, etc., and supplies a liquid 1 on Substrate P through each of supply pipes 1 1 A and 12A and the 
feed zone material 13 and 14. Moreover, liquid supply actuation of the 1st and 2nd liquid feed zones 1 1 and 
1 2 is controlled by the control unit CONT, and its control unit CONT becomes [, respectively ] independent 
about the liquid amount of supply per [ to the substrate P top by the 1 st and 2nd liquid feed zones 1 1 and 
12 ] unit time amount and is controllable. 
[0052] 

Pure water is used for a liquid 1 in this operation gestalt. Pure water can penetrate not only ArF excimer 
laser light but far-ultraviolet light (DUV light), such as the bright line (g line, h line, i line) of an ultraviolet 
area, KrF excimer laser light (wavelength of 248nm), etc. which are injected from a mercury lamp. 
[0053] 

The liquid recovery device 20 collects the liquids 1 on Substrate P, and is equipped with the stripping 
section material 22 which has recovery opening 22A arranged by approaching the front face of Substrate P, 
and the liquid stripping section 21 connected to this stripping section material 22 through recovery tubing 
21 A which has passage. The liquid stripping section 21 is equipped with aspirators, such as a vacuum pump, 
the tank which holds the collected liquid 1 , and collects the liquids 1 on Substrate P through the stripping 
section material 22 and recovery tubing 21 A. Liquid recovery actuation of the liquid stripping section 21 is 
controlled by the control unit CONT, and its control unit CONT is controllable in the amount of liquid 
recovery per unit time amount by the liquid stripping section 2 1 . 
[0054] 

Moreover, the trap member 30 by which the liquid trap side 31 of the predetermined die length which 
catches a liquid 1 was formed in the outside of the stripping section material 22 of the liquid recovery device 
20 is arranged. 
[0055] 

They are the top view in which drawing 2 shows the outline configuration of the liquid feeder style 1 0 and 
the liquid recovery device 20, and the perspective view which a part of drawing 3 fractured and was 
illustrated. 
[0056] 

As shown in drawing 2 , the projection field AR 1 of projection optics PL is set up in the shape of [ which 
makes a longitudinal direction Y shaft orientations (non-scanning direction) ] a rectangle, and the immersion 
field AR 2 where the liquid 1 was filled is formed in the part on Substrate P so that the projection field AR 1 
may be included. And the 1st feed zone material 13 of the liquid feeder style 10 for forming the immersion 
field AR 2 of the projection field AR 1 is formed in scanning direction one side (-X side) to the projection 
field AR 1, and the 2nd feed zone material 14 is formed in the other side (+X side). 
[0057] 

As shown in drawing 2 and drawing 3 , the 1 st and 2nd feed zone material 1 3 and 1 4 has the building 
envelopes (internal passage) 13H and 14H which circulate the liquid 1 sent out from the 1st and 2nd liquid 
feed zones 1 1 and 12, and the feed hoppers 13A and 14A which supply the liquid 1 which circulated 
building envelopes 13H and 14H on Substrate P, respectively. In addition, although the 2nd liquid feed zone 
12 is not illustrated by drawing 3 , structure is the same as the 1st liquid feed zone 1 1 . The feed hoppers 13A 
and 14A of the 1st and 2nd feed zone material 13 and 14 are formed in the plane view approximate circle 
arc, respectively, and the size in Y shaft orientations of these feed hoppers 13A and 14A is set up so that it 
may become larger than the size in Y shaft orientations of the projection field AR 1 at least. And the feed 
hoppers 1 3 A and 1 4A currently formed in the plane view approximate circle arc are arranged so that it may 
face across the projection field AR 1 about a scanning direction (the direction of X). The liquid feeder style 
10 supplies a liquid 1 to coincidence from feed hoppers 13A and 14A from two or more locations (this 
example both sides of the projection field AR 1 (the direction side of +X, the direction side of -X)) distant in 
two or more different directions to the projection field AR 1, i.e., the side from which the rectangular 
projection field AR 1 differs. 
[0058] 

The stripping section material 22 of the liquid recovery device 20 is a duplex annular member, and has 
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annular building envelope (internal passage) 22H which circulate the liquid 1 collected from recovery 
opening 22A annularly formed continuously so that the front face of Substrate P might be turned to and 
recovery opening 22A. The stripping section material 22 of the liquid recovery device 20 is arranged so that 
the feed zone material 13 and 14 of the liquid recovery device 10 and the projection field AR 1 may be 
surrounded. And the batch member (partition) 23 which divides these building envelope 22H into two or 
more space (division space) 24 in a hoop direction is formed in the interior of the stripping section material 
22 at intervals of predetermined. That is, it has the composition that the batch member 23 was formed in the 
interior of recovery opening 22 A continuously formed so that the projection field AR 1 might be 
surrounded. Each of the division space 24 divided by the batch member 23 is penetrated in the vertical 
direction. And the lower -limit section which has recovery opening 22A among the stripping section material 
22 approaches the front face of Substrate P, and, on the other hand, the upper limit section is the manifold 
section 25 which is the set space section which gather two or more division space 24 spatially And the end 
section of recovery tubing 21 A is connected to this manifold section 25, and the other end is connected to 
the iquid stripping section 21. The liquid recovery device 20 collects the liquids 1 on Substrate P by driving 
?u ,,! tni f n8 SeCtl ° n 21 ^US" recovery opening 22 A (stripping section material 22) and recovery 
tubing 21 A That is, the installation location of recovery opening 22A is a recovery location which collects 
the liquids 1 on Substrate P, and the liquid recovery device 20 collects the liquids 1 on Substrate P in the 
recovery location distant from the projection field AR 1. Here, recovery opening 22A of the liquid recovery 
ao \° e ^u c ° m P osltlon which is plane view approximate circle annular and enclosed the projection field 
AR 1 That is, four side (the direction of +X, direction of -X, and direction side of +Y, the direction side of - 
Y) of the rectangular projection fields AR 1, if recovery opening 22 A is put in another way, it exists in four 
locations distant in the four directions which intersect perpendicularly to the projection field AR 1 
Therefore, the liquid recovery device 20 can collect the liquids 1 on Substrate P to coincidence in two or 
more locations distant from recovery opening 22A prepared so that the projection field AR 1 may be 
surrounded in two or more different directions to the projection field AR 1 
[0059] 

md L*i e l H ^ 2nd feed ZOne material 13 and 14 of the liquid feeder style 10 - the installation location of 
each feed hopper 13A and 14A, i.e., the supply location of the liquid 1 to Substrate P top, has composition 
A r ?, ar ^u 6611 the Hquid recover y location (location of recovery opening 22 A), and the projection field 

1 • 17131 1S > su PP!y of the liquid 1 by the liquid feeder style 10 is performed by Hazama of the liquid 
recovery location of the liquid recovery device 20, and the projection field AR 1 . 
[0060] 

Drawing 4 is the important section expansion sectional side elevation showing the 1 st and 2nd feed zone 
material 13 and 14 arranged by approaching Substrate P, and the stripping section material 22. it is shown in 
drawing 4 -- as - the 1st and 2nd feed zone material 13 and 14 of the liquid feeder style 10 - each internal 
passage 13H and 14H is formed almost perpendicularly to the front face of Substrate P. Similarly, internal 
passage 22H (division space 24) of the stripping section material 22 of the liquid recovery device20 are 
prepared almost perpendicularly to the front face of Substrate P. And the supply location (installation 
-ocation of fccd hoppers 13A and I4A) of the liquid i to the substrate P by the 1st and 2nd feed zone 
^fit* !. 3 f nd 14 1S Set Up between the liquid recovery location (installation location of recovery opening 
22 A) of the liquid recovery device 20, and the projection field AR 1. Moreover, while only predetermined 
distance leaves projection optics PL and each of the 1st and 2nd feed zone material 13 and 14 and they are 
prepared, only predetermined distance leaves each of the stripping section material 22 and the 1st and 2nd 
teed zone material 13 and 14, and it is prepared. Moreover, almost similarly with this operation gestalt it is 
set up by the distance of the front face of Substrate P, and feed hoppers 13A and 14A, the distance of the 
front face of Substrate P, and recovery opening 22 A, and the distance of the front face of Substrate P and 
the lower limit side of projection optics PL. If it puts in another way, similarly the location (height) in Z 
shaft orientations of feed hoppers 13A and 14A, recovery opening 22A, and each lower limit side of 
projection optics PL is set up. 
[0061] 

And the liquid 1 mostly supplied to Substrate P from the perpendicular direction to the substrate side from 
the teed hoppers 13A and 14A of the 1st and 2nd feed zone material 13 and 14 is supplied so that it may get 
wet and spread between the lower limit side of the point (optical element 2) of projection optics PL and 
Substrate P. Moreover, the liquids 1 which flowed into the outside of the feed zone material 13 and 14 to the 
projection field AR 1 are mostly collected from a substrate side perpendicularly from recovery opening 22A 
of the stripping section material 22 arranged from this feed zone material 13 and 14 outside to the projection 
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field AR 1 (suction). 
[0062] 

Here, the member to which a liquid 1 circulates at least among each part material which constitutes the 
liquid feeder style 10 and the liquid recovery device 20 is formed with synthetic resin, such as 
polytetrafluoroethylene. Thereby, it can control that an impurity is contained in a liquid 1 . 
[0063] 

Outside, the trap member 30 in which the liquid trap side 3 1 of the predetermined die length which catches 
the liquid 1 which were not able to be collected by the stripping section material 22 of the liquid recovery 
device 20 was formed is formed to the projection field AR 1 among the stripping section material 22 of the 
liquid recovery device 20. The trap member 30 is attached in the lateral surface of the stripping section 
material 22. Among the trap members 30, the trap side 31 inclines to a horizontal plane, as it is the field 
(namely, inferior surface of tongue) to turn to and Substrate P side is shown in drawing 4 . specifically, the 
trap side 3 1 inclines so that it may separate to the front face of Substrate P as it goes outside to the 
projection field AR 1 (immersion field AR 2) (it goes upwards — as). The trap member 30 is formed with 
metals, such as stainless steel. 
[0064] 

As shown in drawing 2 , the trap member 30 is a plane view annular member, and it is connected to the 
lateral surface of the stripping section material 22 so that it may fit into the stripping section material 22. 
And the trap side 3 1 of the trap member 30 is arranged so that the projection field AR 1 (immersion field 
AR 2) may be surrounded, and the trap member 30 in this operation gestalt and the trap side 31 of this 
inferior surface of tongue serve as a plane view abbreviation elliptical. That is, the trap side 31 of the trap 
member 30 is established so that radiation lay length may differ according to the location on the basis of the 
optical axis AX of projection optics PL. With this operation gestalt, the die length of the trap side 31 in a 
scanning direction (X shaft orientations) is long to the non-scanning direction (Y shaft orientations). 
Furthermore, specifically, the die length of the trap side 3 1 in the location corresponding to Y shaft- 
orientations center section of the projection field AR 1 is the longest. 
[0065] 

Lyophilic-ized processing (hydrophilization processing) which raises compatibility with a liquid 1 is 
performed to the trap side 3 1 . In this operation gestalt, since a liquid 1 is water, surface treatment according 
to compatibility with water is performed to the trap side 3 1 . In addition, the sensitization material (for 
example, TARF-P6100 by TOKYO OHKA KOGYO CO., LTD.) for water-repellent (about 70-80 degrees 
of contact angles) ArF excimer laser is applied to the front face of Substrate P, and the liquid compatibility 
over the liquid 1 of the trap side 3 1 is higher than the liquid compatibility over the liquid 1 of the front face 
of Substrate P. 
[0066] 

Surface treatment to the trap side 3 1 is performed according to the polarity of a liquid 1 . Since the liquid 1 in 
this operation gestalt is polar large water, it is forming a thin film by matter of the polar large molecular 
structure, such as alcohol, as hydrophilization processing to the trap side 3 1 , and gives a hydrophilic 
property to this trap side 31. Or a hydrophilic property can be given also by performing 02 plasma treatment 
which carries out plasma treatment, using oxygen (02) as raw gas as opposed to the trap side 3 1 . Thus, 
when using water as a liquid 1 , the processing which arranges on a front face what had the polar large 
molecular structures, such as an OH radical, in the trap side 3 1 is desirable. Here, the thin film for surface 
treatment is formed with an undissolved ingredient to a liquid 1. Moreover, lyophilic-ized processing is 
suitably changed in the processing condition according to the material property of the liquid 1 to be used. 
[0067] 

Next, how to expose the pattern image of Mask M to Substrate P using the aligner EX mentioned above is 

explained. 

[0068] 

The aligner EX in this operation gestalt here It is what carries out projection exposure of the pattern image 
of Mask M at Substrate P while moving Mask M and Substrate P to X shaft orientations (scanning 
direction). At the time of scan exposure Some pattern images of Mask M are projected on the projection 
field AR 1 of the shape of a rectangle of projection optics PL directly under a point, and projection optics 
PL is received. Synchronizing with Mask M moving in the direction of -X (or the direction of +X) at a rate 
V, Substrate P moves in the direction of +X (or the direction of -X) by rate beta-V (beta is a projection scale 
factor) through X-Y stage 53. And as shown in the top view of drawing 5 , on Substrate P, two or more shot 
fields SI -SI 2 are set up, and after exposure ending to one shot field, while the next shot field moves to a 
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scan starting position and moves Substrate P by step - and - scanning method hereafter by stepping 
migration of Substrate P, scan exposure processing to each shot field is performed one by one. In addition, 
with this operation gestalt, a control unit CONT shall move X-Y stage 53, carrying out the monitor of the 
output of a laser interferometer 56 so that the optical axis AX of projection optics PL may advance along 
with the broken-line arrow head 58 of drawing 5 . 
[0069] 

First, while Mask M is loaded to a mask stage MST, Substrate P is loaded to the substrate stage PST (refer 
to drawing 1 ). Subsequently, it faces performing scan exposure processing, and a control unit CONT drives 
the liquid feeder style 10, and starts the liquid supply actuation to Substrate P top. After the liquid 1 supplied 
from each of the 1 st and 2nd liquid feed zones 1 1 and 1 2 of the liquid feeder style 1 0 in order to form the 
immersion field AR 2 circulates supply pipes 1 1A and 12 A, it is supplied on Substrate P through the 1st and 
2nd feed zone material 13 and 14, and forms the immersion field AR 2 between projection optics PL and 
Substrate P. Here, as shown in drawing 4 , the liquid 1 which circulated supply pipes 1 1 A and 12A spreads 
crosswise [ of the internal passage 13H and 14H of the feed zone material 13 and 14 ], and is supplied to the 
large range on Substrate P from feed hoppers 13 A and 14A. At this time, feed hoppers 13A and 14A are 
arranged at X shaft-orientations (scanning direction) both sides of the projection field AR 1, and a control 
unit CONT supplies the liquid 1 from the both sides of the projection field AR 1 to Substrate P top to 
coincidence from the feed hoppers 13A and 14A of the liquid feeder style 10. 
[0070] 

The liquid feeder style 1 0 supplies a liquid 1 to coincidence from two or more locations distant in two or 
more different directions (the direction of +X, the direction of -X) to the feed hoppers [ 1 ] 14A [ 13A and ] 
AR prepared in the both sides of the projection field AR 1 , i.e., a projection field. Thereby, the liquid 1 
supplied on Substrate P from feed hoppers 13A and 14A forms the immersion field AR 2 in the range [ at 
least ] larger than the projection field AR 1 . 
[0071] 

In this operation gestalt, in case a liquid 1 is supplied from the scanning direction both sides of the 
projection field AR 1 to Substrate P, a control unit CONT controls liquid supply actuation of the 1 st and 2nd 
liquid feed zones 1 1 and 1 2 of the liquid feeder style 1 0, and sets up it about a scanning direction. [ than the 
liquid amount of supply which supplies the liquid amount of supply per / which is supplied from this side of 
the projection field AR 1 / unit time amount in the opposite side ] [ more ] When carrying out exposure 
processing, moving Substrate P in the direction of +X, for example, a control unit CONT As opposed to the 
projection field AR 1 the amount of liquids from the -X side (namely, feed hopper 13 A) + Make [ more ] it 
than the amount of liquids from the X side (namely, feed hopper 14 A), and on the other hand, when carrying 
out exposure processing, moving Substrate P in the direction of -X, make [ more ] the amount of liquids 
from the +X side to the projection field AR 1 than the amount of liquids from the -X side. 
[0072] 

Moreover, a control unit CONT drives the liquid stripping section 21 of the liquid recovery device 20, and 
performs liquid recovery actuation on Substrate P in parallel to supply actuation of the liquid 1 by the liquid 
feeder sty le 1 0. Thereby, as shown in drawing 4 , the liquids 1 on the substrate P which flows from feed 
hoppers 13A and 14A outside to the projection field AR 1 are collected from recovery opening 22A. The 
liquid 1 collected from recovery opening 22A gathers in the manifold section 25, after circulating each of 
the division space 24 divided by the batch member 23. The liquids 1 which gathered in the manifold section 
25 are collected by the liquid stripping section 21 through recovery tubing 21 A. Thus, with this operation 
gestalt, it has the structure where two or more division space 24 is connected to one liquid stripping section 
21. And the liquid recovery device 20 collects the liquids 1 on Substrate P from four side (the direction of 
+X, direction of -X, and direction side of +Y, the direction side of -Y) of two or more locations AR 1 distant 
from recovery opening 22A prepared so that the projection field AR 1 may be surrounded in two or more 
different directions to the projection field AR 1, i.e., a rectangular projection field, to coincidence. 
[0073] 

A control unit CONT carries out projection exposure of the pattern image of Mask M on Substrate P through 
Hazama's liquid 1 and projection optics PL of projection optics PL and Substrate P, moving the substrate 
stage PST which supports Substrate P to X shaft orientations (scanning direction) the liquid feeder style 10 
and the liquid recovery device 20 recovering the liquid 1 on Substrate P in parallel to supply of the liquid 1 
to the front face of Substrate P. Since the liquid feeder style 10 supplies the liquid 1 to coincidence through 
feed hoppers 13A and 14A about the scanning direction from the both sides of the projection field AR 1 at 
this time, the immersion field AR 2 is formed in homogeneity and fitness. Moreover, since the liquid 
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recovery device 20 is collecting liquids 1 to coincidence in two or more locations of projection field AR1 
perimeter which contains the scanning direction both sides of the projection field AR 1 through recovery 
opening 22A of the stripping section material 22 surrounding the projection field AR 1, it has prevented an 
outflow to the perimeter of substrate P and scattering of a liquid 1 . In addition, in this operation gestalt, 
since he is trying for compatibility with the sensitization material of a substrate P front face to supply low 
pure water as a liquid 1 , recovery by the liquid recovery device 20 can be performed smoothly. 
[0074] 

Drawing 6 (a) is the mimetic diagram showing the behavior of the liquid 1 at the time of carrying out 
exposure processing of the 1st shot field (for example, SI, S3, etc. of drawing 5 ) set up on Substrate P, 
moving Substrate P in the direction of +X. In drawing 6 (a), a liquid 1 is supplied to coincidence from feed 
hoppers 13A and 14A to the space of Hazama of projection optics PL and Substrate P, and the immersion 
field AR 2 is formed so that this may include the projection field AR 1. The amount of liquids per unit time 
amount of the liquid 1 supplied here from feed hopper 13A prepared in the -X side to the projection field 
AR 1 + Since it is set up more mostly than the amount of liquids per unit time amount of the liquid 1 
supplied from feed hopper 14A prepared in the X side, As the liquid 1 supplied from feed hopper 13A is 
pulled by the substrate P which moves in the direction of +X, it is arranged smoothly in the space of 
Hazama of projection optics PL and Substrate P. Moreover, the liquids 1 which are going to flow out outside 
feed hoppers 13A and 14A are collected from recovery opening 22A, and inconvenient generating which 
flows into the perimeter of substrate P is suppressed. 
[0075] 

Here, when Substrate P moves in the direction of +X, recovery opening 22A which has established the 
liquid recovery location in the increase [ which moves to the +X side to the projection field AR 1 / of the 
amount of liquids ], and +X side may be unable to collect liquids 1 altogether. However, as shown in 
drawing 6 (a), since the liquid 1 which were not able to be collected by recovery opening 22A by the side of 
+X is caught in respect of [ 3 1 ] the trap of the trap member 30 prepared in the +X side from this liquid 
recovery location, it flows into the perimeter of Substrate P etc., or does not disperse. Here, since the trap 
side 3 1 is lyophilic— ization-processed to the liquid 1 and it moreover has liquid compatibility higher than 
the front face of Substrate P, the liquid 1 which is going to flow out outside the liquid recovery location of 
recovery opening 22A is pulled at the trap side 3 1 side, without being pulled at Substrate P side. Thereby, 
inconvenient generating of a liquid 1 remaining on Substrate P is suppressed. 
[0076] 

Here, since the trap side 3 1 inclines upward as it goes outside on the basis of the immersion field AR 2 
including the projection field AR 1, it can prevent the outflow to the exterior of a liquid 1 more effectively. 
That is, since the way of the 2nd volume of Hazama of Substrate P and the trap side 31 becomes large by 
inclining upward to the 1 st volume (volume corresponding to the unit area of Substrate P) of Hazama of 
Substrate P and projection optics PL, the liquid 1 which is going to flow out is held smoothly at the 2nd 
volume part. Moreover, by inclining upward, the fluid energy which is going to flow out outside is 
transformed into potential energy by moving upward along the trap side 3 1 , and, thereby, can prevent an 
outflow on the outside of a liquid 1 effectively. 
[0077] 

Moreover, the amount of liquids supplied from feed hopper 14A prepared in the +X side is set up few to the 
amount of liquids supplied from feed hopper 13A prepared in the -X side. That is, since the liquid amount of 
supply from feed hopper 14A which is in a near location from feed hopper 13A to recovery opening 22 A by 
the side of +X is set up few, even if a liquid 1 is pulled by the substrate P which moves to the +X side, the 
amount of liquids which is going to flow out of the -HX side of Substrate P outside is stopped. 
[0078] 

If exposure processing of the 1st shot field is completed, a control unit CONT will carry out stepping 
migration of the substrate P, in order to arrange the projection field AR 1 of projection optics PL to the 2nd 
shot field other than said 1st shot field. After the scan exposure processing termination to the shot field SI, 
in order to carry out scan exposure processing to the shot field S2, specifically, a control unit CONT carries 
out stepping migration between two shot fields SI on Substrate P, and S2 at Y shaft orientations. At this 
time, the liquid feeder style 1 0 changes the amount of supply of the liquid 1 under stepping migration 
between two shot fields on Substrate P to the amount of supply under exposure of a shot field. Specifically, 
a control unit CONT makes the liquid amount of supply per [ to the substrate P top from the liquid feeder 
style 10 of a under / stepping migration ] unit time amount fewer than the liquid amount of supply under 
scan exposure of a shot field. The liquid amount of supply to the substrate P of a under [ the stepping 
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migration which does not contribute to exposure processing ] is stopped by this, and the amount of the liquid 
used in the whole exposure processing can be stopped (until Substrate P is loaded to the substrate stage PST, 
the exposure processing to all the shot fields SI -SI 2 is completed and an unload is carried out from the 
substrate stage PST). thus, migration actuation (stepping migration or scan migration) of the substrate P with 
which a control unit CONT constitutes a part of exposure processing activation actuation — responding — 
the 1 st and 2nd liquid feed zones 1 1 and 1 2 — the liquid amount of supply per each unit time amount is 
changed. 
[0079] 

Here, although the liquid feeder style 1 0 reduces the amount of supply per unit time amount of a liquid 1 
during stepping migration of Substrate P, it maintains supply actuation of a liquid 1 (continuation). That is, 
when a shot field changes, the liquid feeder style 1 0 changes a scanning direction, or maintains liquid supply 
actuation from feed hoppers 13A and 14A at the time of stepping migration (continuation). Thus, when 
carrying out sequential exposure of two or more shot fields on Substrate P, the liquid feeder style 1 0 
supplies a liquid 1 continuously from the feed hoppers 13A and 14A prepared in two or more locations, and 
according to a scanning direction, a liquid supply location is not changed or it does not change a liquid 
supply location at the time of stepping migration. If it puts in another way, the liquid feeder style 10 will 
continue supplying a liquid 1 from two or more locations until a series of exposure processing actuation 
about one substrate P is completed (until Substrate P is loaded to the substrate stage PST, the exposure 
processing to all the shot fields SI -SI 2 is completed and an unload is carried out from the substrate stage 
PST). Thereby, generating of vibration (water hammer phenomenon) of the liquid resulting from supply and 
a halt of a liquid 1 can be prevented. 
[0080] 

Drawing 6 (b) is the mimetic diagram showing the behavior of the liquid 1 at the time of carrying out 
exposure processing of the 2nd shot field (for example, S2 of drawing 5 , S4, etc.) set up on Substrate P, 
moving Substrate P in the direction of -X. In drawing 6 (b), a liquid 1 is supplied from feed hoppers 13A 
and 14A to the space of Hazama of projection optics PL and Substrate P, and the immersion field AR 2 is 
formed so that this may include the projection field AR 1 . The amount of liquids per unit time amount of the 
liquid 1 supplied here from feed hopper 14A prepared in the +X side to the projection field AR 1 - Since it is 
set up more mostly than the amount of liquids per unit time amount of the liquid 1 supplied from feed 
hopper 13A prepared in the X side, As the liquid 1 supplied from feed hopper 14A is pulled by the substrate 
P which moves in the direction of -X, it is arranged smoothly in the space of Hazama of projection optics PL 
and Substrate P. thus, the migration direction (migration actuation) of the substrate P with which a control 
unit CONT constitutes a part of exposure processing activation actuation — responding — the 1 st and 2nd 
liquid feed zones 1 1 and 12 — the liquid amount of supply per each unit time amount is changed. Moreover, 
the liquids 1 which are going to flow out outside feed hoppers 13A and 14A are collected from recovery 
opening 22A, and inconvenient generating which flows into the perimeter of substrate P is suppressed. 
[0081] 

Here, when Substrate P moves in the direction of -X, the liquid 1 caught by the trap side 3 1 by the side of 
+X descends along the trap side 31, and are collected from recovery opening 22 A of the liquid recovery 
device 20. Thereby, survival of a liquid 1 and an outflow outside can be prevented certainly. And a liquid 1 
is caught in respect of [ 3 1 ] the increase of the amount of liquids which moves to the -X side with the 
migration by the side of -X of Substrate P, and the trap of the trap member 30 prepared in the -X side from 
this liquid recovery location as it is shown in drawing 6 (b), even if it cannot collect liquids 1 altogether by 
recovery opening 22 A by the side of -X by this. 
[0082] 

In addition, although the trap side 3 1 is formed here so that it may incline upward as it goes outside to the 
projection field AR 1 , you may be a horizontal (0 times). On the other hand, if the trap side 3 1 inclines 
downward, the fluid energy which is going to flow out outside is not transformed into potential energy, and 
also in case Substrate P moreover moves to hard flow, since a fluid 1 does not move to recovery opening 
22 A so that it may descend along the trap side 3 1 , liquids 1 cannot be smoothly collected by recovery 
opening 22 A. Therefore, as for the trap side 31, it is desirable that they are a horizontal plane (0 times) or an 
above inclined plane. 
[0083] 

In addition, since the amount of liquids which is going to flow out outside also increases when there is much 
liquid amount of supply per [ to Substrate P top ] unit time amount, or when a scan speed is high-speed, 
whenever [ tilt-angle / of the trap side 3 1 ] is set as the optimal include angle according to these liquid 
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amount of supply and a scan speed. That is, when there is much liquid amount of supply, or when a scan 
speed is high-speed, whenever [ tilt-angle / of the trap side 3 1 ] is set up greatly. On the other hand, when 
whenever [ tilt-angle / of the trap side 31 ] is too large, there is a case where it becomes impossible to be 
unable to catch a liquid 1 in respect of [ 3 1 ] a trap (maintenance). By changing the processing conditions of 
lyophilic-ized processing and giving lyophilic [ optimal ] to the trap side 3 1 here, when enlarging whenever 
[ tilt- angle J, since the liquid holding power of the trap side 3 1 becomes large by strengthening lyophilic [ by 
lyophilic-ized processing ], even if it enlarges whenever [ tilt-angle ], a liquid 1 can be held. Then, whenever 
[ tilt-angle / of the trap side 3 1 ] is set as the optimal include angle based on each parameter, such as the 
liquid amount of supply, a scan speed, and the material property (liquid compatibility of a trap side) of a 
liquid. 
[0084] 

By the way, the stripping section material 22 of this operation gestalt is the configuration of having recovery 
opening 22A continuously formed in the shape of a circular ring, the batch member 23 prepared in the 
interior of recovery opening 22 A, and two or more division space 24 divided by this batch member 23, and 
is the configuration that the liquid stripping section 21 is connected to the manifold section 25 which gather 
two or more division space 24 through recovery tubing 21 A. Thereby, since what is necessary is just to form 
one liquid stripping section 21 constituted including a vacuum pump etc., it can simplify an equipment 
configuration. Here, the condition that the suction loads for collecting liquids 1 in each of each location of 
the hoop direction of the stripping section material 22 differ occurs, the suction force of the liquid stripping 
section 21 declines by this, and there is a case where it becomes impossible to perform recovery actuation 
smoothly. However, recovery actuation can be smoothly performed by having formed the batch member 23. 
It may be got blocked, for example, it may originate in the behavior of a liquid 1 , and the condition of 
drawing in including air (blowing air and crowded) may occur to only liquids 1 being collected (suction) at 
recovery opening 22A by the side of -X in recovery opening 22A by the side of +X among the stripping 
section material 22. in this case, un-arranging [ to which the suction force of the vacuum pump which 
constitutes the liquid stripping section 2 1 with the air in recovery opening 22 A by the side of -X or the air 
bit and crowded when it was seen and crowded, a field spread and liquids 1 were collected by one liquid 
stripping section 21 like this operation gestalt falls ] may arise However, by having established the division 
space 24 which prepared and carried out mutually-independent [ of the batch member 23 ] in the interior of 
recovery opening 22A formed continuously (building envelope 22H) Since the field which attracts only a 
liquid 1 to the field which blows air and is crowded is spatially separable air or inconvenient generating that 
are seen and crowded, and a field spreads or the suction force of the liquid stripping section 21 declines with 
the air bit and crowded can be prevented, and as for the liquid recovery device 20, a liquid 1 is smoothly 
recoverable even if the number of the liquid stripping sections 21 is one by this. 
[0085] 

Since the liquid feeder style 1 0 which supplies the liquid 1 on Substrate P to coincidence in two or more 
locations distant in two or more different directions to the projection field AR 1 (from the plurality side from 
which the projection field AR 1 differs mutually) was formed in order to form the immersion field AR 2 as 
explained above Even if it is the case where Substrate P moves in two or more directions including a 
scanning direction (**X direction) and the direction of stepping (**Y direction), the immersion field AR 2 
can be formed always smoothly and good between projection optics PL and Substrate P. Therefore, 
exposure processing can be performed under high resolution and the large depth of focus. 
[0086] 

Since it continued supplying a liquid 1 from two or more locations by the liquid feeder style 10 when 
carrying out sequential exposure processing of each of two or more shot fields on Substrate P, generating of 
the liquid vibration (waiter hammer phenomenon) accompanying supply and a halt of a liquid 1 can be 
prevented, and pattern degradation imprinted by this can be prevented. 
[0087] 

Moreover, as it is pulled by the substrate P with which the supplied liquid 1 moves it to a scanning direction 
since the liquid feeder style 10 supplied the liquid 1 from the scanning direction both sides of the projection 
field AR 1 from feed hoppers 13A and 14A, since it gets wet to the projection field AR 1 and spreads, the 
immersion field AR 2 is smoothly formed so that the projection field AR 1 may be included. And since it 
makes [ more / with this operation gestalt ] than the amount of liquids which supplies the amount of liquids 
which the liquid feeder style 10 supplies from this side of the projection field AR 1 about a scanning 
direction in the opposite side, as it flows along the migration direction of Substrate P as the liquid 1 supplied 
on Substrate P is pulled by the substrate P which moves, and it is drawn in the space of Hazama of 
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projection optics PL and Substrate P, it is arranged smoothly. Therefore, even if the supply energy is small, 
between projection optics PL and Substrate P, the liquid 1 supplied from the liquid feeder style 10 is 
arranged smoothly, and can form the immersion field AR 2 good, and a scanning direction — responding — 
feed hoppers 13A and 14A — respectively — since — also when the direction where a liquid 1 flows can be 
changed by changing the amount of liquids to supply and this scans Substrate P in the which direction of the 
direction of +X, or the direction of -X, the immersion field AR 2 can be smoothly formed between 
projection optics PL and Substrate P, and high resolution and the large depth of focus can be obtained. 
[0088] 

Moreover, the stripping section material 22 of the liquid recovery device 20 is formed in the shape of a 
circular ring so that the projection field AR 1 and the feed zone material 13 and 14 may be surrounded. 
Since the liquids 1 on Substrate P are collected from the plurality side from which the projection field AR 1 
differs to coincidence in two or more locations distant in two or more different directions to the projection 
field AR 1 , inconvenient generating of an outflow, scattering, etc. of the liquid 1 to a substrate P outside can 
be prevented certainly, namely, — until a series of exposure processing actuation about one substrate P ends 
the liquid recovery device 20 (the exposure processing to all the shot fields SI -SI 2 on Substrate P is 
completed) Since recovery actuation is continuously performed from recovery opening 22A currently 
formed so that the projection field AR 1 may be surrounded until recovery of the liquid 1 in which the 
immersion field AR 2 was formed is completed Even if a liquid 1 is damp and spreads in which direction 
during a series of exposure processing actuation of Substrate P, a liquid 1 is recoverable good. Moreover, 
since suction of the liquid from the recovery opening 22 is not stopped during a series of exposure 
processing actuation about Substrate P, effect can also suppress the vibration accompanying it. 
[0089] 

Moreover, inconvenient generating of the outflow of the liquid 1 to a substrate P outside, scattering, etc. can 
be prevented by having formed the trap member 30 which catches the liquid 1 which were not able to be 
collected by the liquid recovery device 20. And in this operation gestalt, since the trap side 3 1 is formed in 
the plane view elliptical which makes a longitudinal direction the direction where a liquid 1 is along the 
scanning direction (X shaft orientations) which is the easiest to flow into a substrate P outside, it can prevent 
the outflow to the exterior of a liquid 1 certainly. Moreover, since lyophilic-ized processing which raises 
compatibility with a liquid 1 to the trap side 3 1 is performed, the liquid 1 which is going to flow out can be 
caught good. Furthermore, since surface treatment of the liquid compatibility of the trap side 3 1 is carried 
out so that it may become higher than the liquid compatibility of a substrate P front face, since the liquid 1 
which is going to flow out outside is caught by the trap side 31, without adhering to Substrate P, it can 
prevent inconvenient generating that a liquid 1 remains on the front face of Substrate P. Moreover, since the 
trap side 31 inclines upward as it goes outside to the projection field AR 1, the liquid 1 which is going to 
flow out outside can be caught good, and when the scanning direction of Substrate P turns into hard flow, 
the liquids 1 caught are collected good by recovery opening 22A which connects the trap side 3 1 to this trap 
side 3 1 since it is transmitted caudad. 
[0090] 

Moreover, since he is trying to supply the iiquid(water) i with compatibility higher than compatibility with 
the sensitization material applied to the substrate P front face with liquid contact surface 2a at the tip of 
projection optics PL from the liquid feeder style 10 to immersion exposure While being able to fill certainly 
the optical path of Hazama of projection optics PL and Substrate P with a liquid 1, the liquids (1) supplied 
on the substrate (P) are collected smoothly, and can prevent un-arranging, such as an outflow of a liquid 1, 
and scattering. 
[0091] 

In addition, although it is made [ more ] with this operation gestalt than the amount of liquids which supplies 
the amount of liquids supplied from this side about a scanning direction in the opposite side in case a liquid 
1 is supplied from the scanning direction both sides of the projection field AR 1, the liquid 1 supplied from 
the both sides of the projection field AR 1 may be made into tales doses. Since amount-of-supply fluctuation 
of a liquid 1 does not arise also in case a scanning direction is changed also in this case, generating of a 
water hammer phenomenon can be prevented more certainly. On the other hand, the amount of the liquid 1 
used can be stopped by changing the amount of liquids supplied from the scanning direction both sides of 
the projection field AR 1 according to a scanning direction, suppressing generating of a water hammer 
phenomenon, continuing supplying a liquid 1 . 
[0092] 

In addition, with this operation gestalt, although it is the configuration which continues supplying the liquid 
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1 from feed hoppers 13A and 14A during the exposure processing actuation to one substrate P, you may 
stop on the way. For example, in case the liquid supply from feed hopper 14A is suspended, a liquid 1 is 
supplied only from feed hopper 1 3 A, in case scan migration of the substrate P is carried out at the +X side, 
and scan migration of the substrate P is carried out at the -X side, you may be the configuration which 
suspends the liquid supply from feed hopper 13 A, and supplies a liquid 1 only from feed hopper 14A. 
Furthermore, the configuration of suspending supply of the liquid [ as opposed to / in the liquid feeder style 
1 0 / Substrate P in the time of stepping migration of Substrate P ] 1 may be used. In this case, what is 
necessary is to face starting scan exposure, and just to carry out scan exposure, after waiting, as for a 
predetermined time line, to subside liquid vibration in supply of a liquid 1 . The amount of the liquid 1 used 
can be stopped by considering as such a configuration. Since it is not necessary to set up the latency time 
until liquid vibration is subsided by continuing supplying a liquid 1 on the other hand, a throughput can be 
improved. 
[0093] 

Although the feed hoppers 13A and 14A of the liquid feeder style 10 are configurations prepared in 
scanning direction both sides to the projection field AR 1 , you may make it prepare a feed hopper (feed zone 
material) also in the non-scanning direction both sides of the projection field AR 1 with this operation 
gestalt, so that all the surroundings of the projection field AR 1 may be surrounded, for example. And you 
may make it supply a liquid 1 on Substrate P from each of the feed hopper prepared so that the projection 
field AR 1 might be surrounded. When a feed hopper is prepared in each of scanning direction both sides, 
and each of non-scanning direction both sides to the projection field AR 1 here, namely, in case exposure 
processing is carried out moving Substrate P to a scanning direction when four feed hoppers which carried 
out mutually- independent are prepared so that the projection field AR 1 may be surrounded A liquid 1 may 
be supplied from all the four feed hoppers, a liquid 1 may be supplied only from the feed hopper prepared in 
scanning direction both sides, and liquid supply from the feed hopper prepared in non-scanning direction 
both sides may be suspended (or little supply). And when moving Substrate P to a non-scanning direction, 
you may make it supply a liquid from the feed hopper prepared in non-scanning direction both sides. Or you 
may be the configuration which prepares annular feed zone material so that the projection field AR 1 may be 
surrounded, and supplies a liquid 1 on Substrate P through this feed zone material. In this case, since **** 
[ the number of the liquid feed zones which send out a liquid 1 to feed zone material / one ], they can 
simplify an equipment configuration. On the other hand, like the above-mentioned operation gestalt, if feed 
hoppers 13A and 14A are in scanning direction both sides to the projection field AR 1, the projection field 
AR 1 can fully be made into the immersion field AR 2, and the amount of the liquid 1 used can be stopped. 
[0094] 

Moreover, although the feed hoppers 13A and 14A of the liquid feeder style 10 are configurations prepared 
in scanning direction both sides to the projection field AR 1, when exposure of the exposure light of 
Hazama of projection optics PL and Substrate P is fully filled with this operation gestalt with a liquid 1, it 
may be made to carry out liquid supply from one feed hopper arranged near the projection field AR 1 . The 
amount of the liquid 1 used can be stopped by continuing supplying a liquid from that one feed hopper, 
suppressing generating of a water hammer phenomenon until exposure of ail the shots on one substrate P is 
completed also in this case. 
[0095] 

In addition, with the above-mentioned operation gestalt, although the 1st and 2nd feed zone material 13 and 
14 and the stripping section material 22 are separated, the 1st and 2nd feed zone material 13 and 14 and the 
stripping section material 22 may be connected, and they may prepare the connection member which 
connects these between the 1st and 2nd feed zone material 13 and 14 and the stripping section material 22. 
Moreover, with the above-mentioned operation gestalt, although internal passage 22H of the internal 
passage 13H and 14H of the feed zone material 13 and 14 or the stripping section material 22 explained that 
it was perpendicular to the front face of Substrate P, they may incline. For example, you may prepare so that 
it may turn [ passage / 13H and 14H (or feed hoppers 13A and 14 A) / of the feed zone material 13 and 14 / 
internal ] to the projection field AR 1 side. Furthermore, the distance (height) over the front face of the 
substrate P of feed hoppers 13A and 14A and recovery opening 22 A of the stripping section material 22 may 
be established so that it may differ. 
[0096] 

In addition, as for each of the liquid feeder style 10 containing the feed zone material 13 and 14, and the 
liquid recovery device 20 containing the stripping section material 22, it is desirable to be supported by 
supporter material other than the supporter material which supports projection optics PL and this projection 
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optics PL. Thereby, vibration generated by the liquid recovery device 10 or the liquid recovery device 20 
can prevent what is transmitted to projection optics PL. Moreover, the effectiveness which prevents mixing 
of the atmospheric air to a liquid 1 is also expectable conversely by contacting projection optics PL and the 
feed zone material 13 and 14 without a clearance. 
[0097] 

Hereafter, other operation gestalten of this invention are explained, in the following explanation, the sign 
same about a component the same as that of the operation gestalt mentioned above or equivalent is attached 
here, and simple in the explanation — or it omits. 
[0098] 

Although the liquid recovery device 20 concerning the above-mentioned operation gestalt is the 
configuration equipped with one liquid stripping section 2 1 and the stripping section material 22 which has 
recovery opening 22 A which was connected to this liquid stripping section 21 through recovery tubing 21 A, 
and was continuously formed in the shape of a circular ring, it may prepare two or more liquid stripping 
sections. It enables this to suppress dispersion in the recovery force in each recovery location of recovery 
opening 22A. Moreover, you may make it a control unit CONT change each recovery force of two or more 
of these liquid stripping sections according to a liquid recovery location. This is explained referring to 
drawing 7 . 
[0099] 

Drawing 7 is drawing showing other operation gestalten of this invention, and is the mimetic diagram 
showing other examples of the liquid recovery device 20. The liquid recovery device 20 is equipped with the 
1st liquid stripping section 26, the 2nd liquid stripping section 27, the 1st stripping section material 28 
connected to this 1 st liquid stripping section 26 through recovery tubing 26A, and the 2nd stripping section 
material 29 connected to the 2nd liquid stripping section 27 through recovery tubing 27A in drawing 7 . 
Each of the 1st and 2nd stripping section material 28 and 29 is formed in the plane view approximate circle 
arc, the 1st stripping section material 28 is arranged at the -X side of the projection field AR 1, and, on the 
other hand, the 2nd stripping section material 29 is arranged at the +X side of the projection field AR 1 . In 
addition, the 1st and 2nd stripping section material 28 and 29 is equipped with recovery opening which turns 
to Substrate P side, and the batch member prepared in the interior like the above-mentioned operation 
gestalt. Moreover, recovery actuation of the 1st and 2nd liquid stripping sections 26 and 27 is performed 
independently by the control unit CONT, respectively. 
[0100] 

It faces carrying out scan exposure of the shot field on Substrate P, and a control unit CONT drives each of 
the 1 st and 2nd liquid stripping sections 26 and 27 among the liquid recovery devices 20, and collects the 
liquids 1 on Substrate P while it supplies a liquid 1 on Substrate P from the liquid feeder style 10. Here, a 
control unit CONT controls the liquid recovery force of the liquid recovery device 20 to differ according to 
a liquid recovery location. Specifically, a control unit CONT sets up the amount of liquid recovery per unit 
time amount in this side of the projection field AR 1 (recovery force) about a scanning direction fewer than 
the amount of liquid recovery in the opposite side. That is, the liquid recovery force by the side of the 
scanning direction front (downstream to which a liquid 1 flows) is made [ many ]. While Substrate P is 
moving in the direction of +X, specifically, it is made larger than the recovery force by the 1st stripping 
section material 28 (the 1st liquid stripping section 26) in which the recovery force by the 2nd stripping 
section material 29 (the 2nd liquid stripping section 27) prepared in the +X side to the projection field AR 1 
was prepared at the -X side. Thereby, liquid recovery actuation on Substrate P can be performed smoothly, 
preventing the outflow of the fluid 1 to the exterior. 
[0101] 

In addition, although it is the configuration of performing liquid recovery actuation by the 1 st and 2nd liquid 
stripping sections 26 and 27 to coincidence, with the above-mentioned operation gestalt, you may be the 
configuration performed separately. For example, while Substrate P is moving in the direction of +X, you 
may be the configuration of performing only liquid recovery actuation by the 2nd stripping section material 
29 (the 2nd liquid stripping section 27) prepared in the +X side to the projection field AR 1, and suspending 
the liquid recovery actuation by the 1st stripping section material 28 (the 1st liquid stripping section 26). In 
this case, since a liquid 1 mainly flows to the +X side, a liquid 1 is recoverable with recovery actuation of 
the 2nd liquid stripping section 27. 
[0102] 

Moreover, although the stripping section material of the liquid recovery device 20 is arranged with each 
above-mentioned operation gestalt so that all of the projection fields AR 1 may be surrounded, you may be a 
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configuration only in the scanning direction both sides of the projection field AR 1 . 
[0103] 

Moreover, with each above-mentioned operation gestalt, the stripping section material of the liquid recovery 
device 20 is continuously formed so that the projection field AR 1 may be surrounded, but as shown in 
drawing 8 , you may be the configuration which arranges intermittently two or more stripping section 
material 22D. Similarly, you may be the configuration which arranges intermittently two or more feed zone 
material 13D and 14D also about the liquid feeder style 10. 

Since recovery opening formed so that the projection field AR 1 might be surrounded also in this case is 
performing recovery actuation continuously, even if a liquid 1 is damp and spreads in which direction, a 
liquid 1 is recoverable good. 
[0104] 

[ when two or more stripping section material of the liquid recovery device 20 is prepared ] moreover, the 
liquid recovery device 20 The liquid recovery force (the amount of liquid recovery per unit time amount) in 
the location left to the scanning direction to the projection field AR 1 by making it larger than the liquid 
recovery force in a location different from it, and the location specifically left to the non-scanning direction 
In case scan exposure is carried out, the liquids 1 on Substrate P can be collected smoothly. 
[0105] 

Moreover, two or more liquid stripping sections which have a vacuum pump etc. to each of the division 
space 24 divided by the batch member 23 are connected through recovery tubing, respectively, and you may 
make it change the recovery force according to a liquid recovery location by controlling recovery actuation 
of the liquid stripping section of these plurality according to an individual. In addition, a liquid stripping 
section is not connected to each of the division space 24 according to an individual, but one liquid stripping 
section and each of two or more division space 24 are connected with two or more recovery tubing, a valve 
is prepared in each of these recovery tubing, and you may make it change the recovery force by adjusting 
the opening of a valve according to a liquid recovery location. Furthermore, it is also possible to change the 
recovery force in each division space 24 by pressure loss by changing the die length of each of two or more 
of said recovery tubing. 
[0106] 

In addition, with each above-mentioned operation gestalt, although the feed zone material of the liquid 
feeder style 10 is a plane view approximate circle arc, as shown in drawing 9 , you may be a straight line- 
like. Here, the feed zone material 1 3 and 1 4 of the shape of a plane view straight line shown in drawing 9 is 
formed in the scanning direction both sides of the projection field AR 1, respectively. Similarly, you may be 
a rectangle-like as the stripping section material 22 of the liquid recovery device 20 is also shown not only 
in the shape of a circular ring but in drawing 9 . 
[0107] 

As shown in drawing 10 (a), a porous body 40 may be formed in internal passage 13H (14H) of the feed 
zone material 13 of the liquid feeder style 10 (14). Or as shown in drawing 10 (b), the batch member 41 may 
be formed and slit-like passage may be formed. By carrying out like this, the liquid 1 supplied on Substrate 
P from the feed zone material 13 (14) can be rectified, and inconvenient generating to which a turbulent 
flow occurs or a liquid vibrates on Substrate P can be suppressed. 
[0108] 

Although each above-mentioned operation gestalt explained that the trap member 30 (trap side 31) was 
plane view elliptical, you may have the shape of a perfect circle configuration or a rectangle. On the other 
hand, since what a liquid 1 tends to flow into is the scanning direction both sides of the projection field AR 
1, it can catch the liquid 1 which is going to flow out good by making the trap member 30 elliptical like the 
above-mentioned operation gestalt. Moreover, with the above-mentioned operation gestalt, although the trap 
member 30 (trap side 31) is elliptical and it is the configuration prepared so that the stripping section 
material 22 may be surrounded on all the outsides of the liquid recovery location of the stripping section 
material 22, it can consider as the configuration which prepares only, for example in the scanning direction 
both sides of the projection field AR 1, and is not prepared in the location left to the non-scanning direction 
to the projection field AR 1. Since what a liquid 1 tends to flow into is scanning direction both sides, it can 
catch the liquid 1 with which forming the trap member 30 in the scanning direction both sides of the 
projection field AR 1 also tends to flow out good. Moreover, whenever [ tilt- angle / of the trap side 31 ] may 
be set up so that it may differ according to the location. For example, it may be made to make whenever 
[ near the scanning direction both sides of the projection field AR 1 / tilt-angle ] larger than other parts 
among the trap sides 3 1 . Moreover, you may be the configuration which there is no need for 3 1 trap side of 
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being a flat side, for example, combined two or more flat surfaces. 
[0109] 

Drawing 1 1 is drawing showing other operation gestalten of the trap side 31 of the trap member 30. As 
shown in drawing 1 1 , the trap side 3 1 may be a curved surface-like, specifically, it is shown in drawing 1 1 - 

- as — the trap side 3 1 — cross sectional view, the shape of for example, a secondary curve, — or it may be 
circular. Here, as for the trap side 31, it is desirable that it is the curved surface which swells to Substrate P 
side. Even if it is such a configuration, a liquid 1 can be caught good. 

[0110] 

Or as shown in drawing 12 , surface roughening may be performed to surface area expansion processing and 
a concrete target to the trap side 31. By carrying out surface roughening, the surface area of the trap side 31 
is expanded and the prehension to fitness is much more attained in a liquid 1 . In addition, the need of 
carrying out surface roughening all over the trap side 31 may be the configuration of performing surface 
roughening only to some fields which there are not and met the scanning direction among the trap sides 3 1 . 
[0111] 

As shown in drawing 13 , two or more fin members 32 may constitute the trap member 30. In drawing 13 , 
the fin member 32 is side-view substantially triangle- shaped, and the side (lower side) which counters 
Substrate P inclines upward as it goes outside to the projection field AR 1 . And as the fin member 32 of 
these plurality turns the longitudinal direction outside, it is attached in the lateral surface of the stripping 
section material 22 at the radial. Here, two or more fin member 32 have estranged, and the space section 33 
is formed between each fin member 32. When the liquid 1 which were not able to be collected by the 
stripping section material 22 is caught by the space section 33 of Hazama of the fin member 32 with surface 
tension, the outflow to the substrate P exterior of a liquid 1 is prevented. 
[0112] 

In addition, two or more fin members 32 may be formed at equal intervals, and may be inequality spacing. 
For example, spacing of the fin member 32 prepared in the location along a scanning direction may be set up 
smaller than spacing of the fin member 32 prepared in the location along a non-scanning direction, 
moreover, two or more fin members 32 — each die length (size of the radiation direction) — being the same - 

- the die length of the fin member 32 prepared in the location which carries out and meets a scanning 
direction may be longer than the fin member 32 prepared in the other location. Moreover, a fin member can 
constitute some fields among the trap members 30, and a trap side can also constitute the remaining fields. 
Furthermore, you may be the configuration of attaching the fin member 32 in the trap side 3 1 explained with 
reference to drawing 4 etc. In addition, it is desirable to perform lyophilic-ized processing which raises 
compatibility with a liquid 1 also to the front face of the fin member 32. 

[0113] 

When performing lyophilic-ized processing to the trap side 31 (or fin member 32), you may make it give 
distribution to lyophilic [ of this trap side 3 1 ] in each above-mentioned operation gestalt. If it puts in 
another way, surface treatment can be performed so that the contact angle of the liquid about two or more 
fields on the field which carries out surface treatment may serve as a value different, respectively. For 
example, you may make lyophilic [ of some outside fields ] fail to an inside field to the projection field AR 
1 among the trap sides 3 1 . Furthermore, you may be the configuration of lyophilic— ization-processing only 
some fields which do not need to lyophilic— ization-process all of the trap sides 3 1 , for example, meet a 
scanning direction. 
[0114] 

In addition, although the above-mentioned operation gestalt explained that lyophilic-ized processing was 
performed to the trap side 31, lyophilic-ized processing can be performed also to the front face of the 
passage where a liquid 1 flows among the liquid feeder style 10 or the liquid recovery device 20. Liquid 
recovery can be smoothly performed by performing lyophilic-ized processing to the stripping section 
material 22 of the liquid recovery device 20 especially. Or lyophilic-ized processing can be performed also 
to the point of the projection optics PL containing the lens-barrel PK which a liquid 1 contacts. In addition, 
since it is what is arranged on the optical path of the exposure light EL when forming a thin film in an 
optical element 2, it is formed with the ingredient which has permeability to the exposure light EL, and the 
thickness is also set as extent which can penetrate the exposure light EL. 
[0115] 

Moreover, the thin film for surface treatment may be monolayer, and may be film which consists of two or 
more layers. Moreover, the ingredient of arbitration can be used if the formation ingredient is also 
ingredients which can demonstrate the desired engine performance, such as a metal, metallic compounds, 
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and the organic substance. 
[0116] 

Moreover, surface treatment may be performed also according to the compatibility with a liquid 1 or the 
front face of Substrate P. In addition, as mentioned above, it is desirable that the liquid compatibility of the 
trap side 3 1 is higher than the liquid compatibility of a substrate P front face. 
[0117] 

Next, other operation gestalten of the liquid feeder style 10 concerning this invention and the liquid recovery 

device 20 are explained, referring to drawing 14 . 

[0118] 

In drawing 14 the liquid feeder style 10 The 1st liquid feed zone 1 1 and the 2nd liquid feed zone 12, The 1st 
feed zone material 13 prepared in scanning direction one side (-X side) to the projection field AR 1, It has 
the 2nd supply pipe 42 which connects the 1st supply pipe 41 which connects the 2nd feed zone material 14 
prepared in the other side (+X side), and the 1st liquid feed zone 1 1 and the 1st feed zone material 13, and 
the 2nd liquid feed zone 12 and the 2nd feed zone material 14. The 1st and 2nd feed zone material 13 and 14 
is equipped with the internal passage 13H and 14H and the feed hoppers 13A and 14A formed in the lower 
limit section, respectively like the operation gestalt explained with reference to drawing 2 and drawing 3 , 
and is formed in the plane view approximate circle arc. 
[0119] 

The 1st supply pipe 41 which connects the 1st liquid feed zone 1 1 and the 1st feed zone material 13 has the 
straight run of pipe 43 and the slit tube part 44. The end section of a straight run of pipe 43 was connected to 
the 1 st liquid feed zone 1 1 , and the other end of a straight run of pipe 43 is connected to the end section of 
the slit tube part 44. Moreover, the other end of the slit tube part 44 is connected to the upper limit section of 
internal passage 13H of the 1st feed zone material 13. The end section of the slit tube part 44 is formed in 
the almost same magnitude as a straight run of pipe 43, and the other end is formed in the almost same 
magnitude as the upper limit section of the 1st feed zone material 13. And internal passage 44H of the shape 
of a slit which the slit tube part 44 is formed in the shape of a plane view abbreviation triangle so that it may 
spread gradually horizontally toward the other end from the end section, and is formed in the slit tube part 
44 are formed so that it may spread gradually horizontally toward the other end from the end section. 
[0120] 

Similarly, the 2nd supply pipe 42 which connects the 2nd liquid feed zone 12 and the 2nd feed zone material 
14 has the straight run of pipe 45 and the slit tube part 46. The end section of a straight run of pipe 45 was 
connected to the 2nd liquid feed zone 12, and the other end of a straight run of pipe 45 is connected to the 
end section of the slit tube part 46. Moreover, the other end of the slit tube part 46 is connected to the upper 
limit section of internal passage 14H of the 2nd feed zone material 14. The end section of the slit tube part 
46 is formed in the almost same magnitude as a straight run of pipe 45, and the other end is formed in the 
almost same magnitude as the upper limit section of the 2nd feed zone material 14. And internal passage 
46H of the shape of a slit which the slit tube part 46 is formed in the shape of a plane view abbreviation 
triangle so that it may spread gradually horizontally toward the other end from the end section, and is 
formed in the slit tube part 46 are formed so thai it may spread gradually horizontally toward the other end 
from the end section. 
[0121] 

The liquid recovery device 20 is equipped with two or more recovery tubing 71-74 which connects the 
stripping section material 22 formed in plane view annular, two or more liquid stripping sections 61-64, and 
the stripping section material 22 and each of the liquid stripping sections 61-64. In this operation gestalt, a 
liquid stripping section consists of four, the 1st - the 4th liquid stripping sections 61-64, and recovery tubing 
consists of four, the 1st - the 4th recovery tubing 71-74, so that it may correspond to this. The stripping 
section material 22 is equipped with recovery opening 22A which was explained with reference to drawing 
2 and drawing 3 and which was formed in annular internal passage 22H and the lower limit section of those 
like the operation gestalt. In addition, the batch member (23) is not prepared in internal passage 22H of the 
operation gestalt shown in drawing 14 . The stripping section material 22 of the liquid recovery device 20 is 
arranged on the outside of the 1st and 2nd feed zone material 13 and 14 of the liquid feeder style 10. 
[0122] 

The 1st recovery tubing 71 which connects the 1st liquid stripping section 61 and the stripping section 
material 22 among two or more liquid stripping sections has the straight run of pipe 75 and the slit tube part 
76. The end section of a straight run of pipe 75 was connected to the 1st liquid stripping section 61, and the 
other end of a straight run of pipe 75 is connected to the end section of the slit tube part 76. Moreover, the 
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other end of the slit tube part 76 is connected to the upper limit section of internal passage 22H of the 
stripping section material 22. Here, the end section of the slit tube part 76 is formed in the almost same 
magnitude as a straight run of pipe 75, and, on the other hand, the other end of the slit tube part 76 is formed 
in the magnitude of the abbreviation 1/4 for the upper limit section of the circular ring-like stripping section 
material 22. And internal passage 76H of the shape of a slit which the slit tube part 76 is formed in the shape 
of a plane view abbreviation triangle so that it may spread gradually horizontally toward the other end from 
the end section, and is formed in the slit tube part 76 are formed so that it may spread gradually horizontally 
toward the other end from the end section. 
[0123] 

Similarly, the 2nd recovery tubing 72 which connects the 2nd liquid stripping section 62 and the stripping 
section material 22 has the straight run of pipe 77 and the slit tube part 78, the end section of the slit tube 
part 78 is formed in the almost same magnitude as a straight run of pipe 77, and, on the other hand, the other 
end of the slit tube part 78 is formed in the magnitude of the abbreviation 1/4 for the upper limit section of 
the circular ring-like stripping section material 22. And internal passage 78H of the shape of a slit which the 
slit tube part 78 is formed in the shape of a plane view abbreviation triangle, and is formed in the slit tube 
part 78 are formed so that it may spread gradually horizontally toward the other end from the end section. 
Moreover, the 3rd recovery tubing 73 which connects the 3rd liquid stripping section 63 and the stripping 
section material 22 has the straight run of pipe 79 and the slit tube part 80, and the 4th recovery tubing 74 
which connects the 4th liquid stripping section 64 and the stripping section material 22 has the straight run 
of pipe 81 and the slit tube part 82. And the other end of the slit tube parts 80 and 82 is formed in the 
magnitude of the abbreviation 1/4 for the upper limit section of the circular ring-like stripping section 
material 22, respectively. And each of the internal passage 80H and 82H of the shape of a slit which each of 
the slit tube parts 80 and 82 is formed in the shape of a plane view abbreviation triangle, and is formed in 
the slit tube parts 80 and 82 is formed so that it may spread gradually horizontally toward the other end from 
the end section. 
[0124] 

As mentioned above, supply pipes 41 and 42 and the recovery tubing 71-74 may be formed in the member 
and concrete target with which a liquid circulates among the members which constitute the liquid feeder 
style 1 0 and the liquid recovery device 20 with synthetic resin, such as polytetrafluoroethylene, and may be 
formed in them, for example with metals, such as stainless steel and aluminum. With this operation gestalt, 
the member to which a liquid circulates is metal. By making into aluminum the member which constitutes 
the passage of a liquid among the liquid feeder style 1 0 and the liquid recovery device 20 especially, since 
the contact angle of aluminum with a liquid(water) is small, it can circulate a liquid smoothly. Moreover, 
although not shown in drawing 14 , the trap member 30 is formed in the perimeter of the stripping section 
material of the liquid recovery device 20 like the previous operation gestalt. 
[0125] 

Next, actuation of the liquid feeder style 1 0 and the liquid recovery device 20 is explained. In order to form 
an immersion field (AR2), a control unit CONT drives each of the 1st and 2nd liquid feed zones 1 1 and 12 
of the liquid feeder style 10. After the liquid 1 sent out from each of the 1st and 2nd liquid feed zones 1 1 and 
12 circulates each of the 1st and 2nd supply pipe 41 and 42, it is supplied on Substrate P through the 1st and 
2nd feed zone material 13 and 14. The liquid 1 sent out from the 1st liquid feed zone 1 1 here After 
circulating the straight run of pipe 43 of the 1st supply pipe 41, spread horizontally (longitudinal direction) 
by circulating and the slit tube part 44 is set to the other end of the slit tube part 44. After spreading to the 
size of about Y shaft orientations of internal passage 13H (feed hopper 13 A) of the 1st feed zone material 
13, it is supplied on Substrate P through internal passage 13H of the 1st feed zone material 13. Thereby, a 
liquid 1 is supplied on Substrate P by the almost uniform liquid amount of supply in each location of feed 
hopper 13A of an approximate circle arc which makes Y shaft orientations a longitudinal direction. Since 
the 2nd feed zone material 14 is supplied after similarly circulating the straight run of pipe 45 of the 2nd 
supply pipe 42 and the liquid 1 sent out from the 2nd liquid feed zone 1 2 also spreads horizontally 
(longitudinal direction) through the slit tube part 46, in each location of feed hopper 14A, it is supplied on 
Substrate P by the almost uniform liquid amount of supply. 
[0126] 

namely, with the operation gestalt explained with reference to drawing 2 and drawing 3 Since all supply 
pipe 1 1 A consists of straight pipes, when a direct liquid is supplied to the 1st feed zone material 13 which 
makes Y shaft orientations a longitudinal direction from supply pipe 1 1 A of this straight pipe, by the 
difference in that flow passage area The longitudinal direction center section of feed hopper 13A of the 1st 
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feed zone material 13, i.e., the liquid amount of supply in the location [ directly under ] of supply pipe 1 1 A, 
A difference may arise at the longitudinal direction edge of feed hopper 1 3 A, i.e., supply pipe 1 1 A and the 
liquid amount of supply in the distant location, and the liquid amount of supply may become an 
ununiformity in each location of feed hopper 13 A. The liquid amount of supply in the longitudinal direction 
center section (location [ directly under ] of supply pipe 1 1A) of feed hopper 13A increases more than the 
liquid amount of supply in the longitudinal direction edge (supply pipe 1 1 A and distant location) of feed 
hopper 13 A, and, specifically, possibility that the immersion field AR 2 will become an ununiformity, 
without the ability performing uniform liquid supply arises. However, when a liquid 1 is supplied to the 1st 
feed zone material 13 (feed hopper 13 A) which makes Y shaft orientations a longitudinal direction from the 
1st liquid feed zone 11, Even if there are few supply pipes 41, the magnitude of some the passage is set up 
according to the magnitude of the 1st feed zone material 13. Like this operation gestalt By having 
considered as the slit tube part 44 which has internal passage 44H of the shape of a taper which spreads 
gradually horizontally toward the 1st feed zone material 13 in some supply pipes 41 In each location of feed 
hopper 13A of the 1st feed zone material 13 which makes Y shaft orientations a longitudinal direction, a 
liquid 1 can be supplied on Substrate P by the almost uniform liquid amount of supply. Similarly, the liquid 
1 sent out from the 2nd liquid feed zone 1 2 is also supplied on Substrate P at homogeneity through the 2nd 
supply pipe 42 and the 2nd feed zone material 14. 
[0127] 

Moreover, a control unit CONT drives each of the 1st - the 4th liquid stripping sections 61-64 of the liquid 
recovery device 20, and collects the liquids 1 on Substrate P through each of the stripping section material 
22, and the 1st - the 4th recovery tubing 71-74. Each of the 1st - the 4th liquid stripping sections 61-64 is 
collected by attracting the liquid 1 on Substrate P through the 1st - the 4th recovery tubing 71-74. And the 
liquids 1 on Substrate P are collected in the almost uniform amount of recovery (recovery force) in each 
location of recovery opening 22 A of the circular ring-like stripping section material 22. 
[0128] 

That is, in ****, if direct continuation of recovery tubing and the stripping section material 22 of a straight 
pipe is carried out, a difference may arise by the difference in the flow passage area in the amount of liquid 
recovery in each location of recovery opening 22A (recovery force), and the amount of liquid recovery may 
become the same an ununiformity in each location of recovery opening 22A. For example, the amount of 
liquid recovery in the location [ directly under ] of recovery tubing increases more than the liquid amount of 
supply in the other location, and possibility that the immersion field AR 2 will become an ununiformity, 
without the ability performing uniform liquid recovery arises. However, in each location of recovery 
opening 22A of the circular ring-like stripping section material 22, the liquid on Substrate P is recoverable 
in the almost uniform amount of liquid recovery by having considered as the slit tube parts 76, 78, 80, and 
82 which have the internal passage of the shape of a taper which spreads gradually horizontally toward the 
stripping section material 22 in some recovery tubing like this operation gestalt. 
[0129] 

thus, the feed hoppers 13A and 14A — since it is recoverable to homogeneity in each location of recovery 
opening 22A while being able to supply a liquid to homogeneity in each location of each, the uniform 
immersion field AR 2 can be formed. 
[0130] 

With the operation gestalt explained with reference to drawing 14 , although internal passage 44H (46H) of 
the slit tube part 44 (46) are a cavity-like As shown in drawing 15 , two or more (going to the other end from 
the end section of a slit tube part) fin members 85 may be formed in internal passage 44H (46H) of the slit 
tube part 44 (46) which constitutes some supply pipes 41 of the liquid feeder style 10 (42) along the 
circulation direction of a liquid 1 . Thereby, after rectifying a liquid 1 , it can supply on Substrate P through 
the feed zone material 13 (14). In addition, this fin member 85 may be extended to internal passage 13H 
(14H) of the feed zone material 13 (14). Moreover, you may make it form the fin member 85 in each of the 
internal passage 76H, 78H, 80H, and 82H of the slit tube parts 76, 78, 80, and 82 which constitute recovery 
tubing of the liquid recovery device 20. 
[0131] 

In addition, when Substrate P carries out scan migration at a high speed, for example, the case where the 
liquid 1 on Substrate P flows into the outside of the stripping section material 22 can be considered, without 
the ability collecting the liquids 1 on Substrate P also in the operation gestalt shown in drawing 14 . In that 
case, the inferior surface of tongue of the slit tube parts 44 and 46 of the shape of a plane view abbreviation 
triangle prepared in the location along the scanning direction (X shaft orientations) of Substrate P can be 
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used as a trap side instead of the trap member 30. 
[0132] 

In addition, although it is the configuration that two or more recovery tubing 71-74 is connected to one 
stripping section material 22, with this operation gestalt, you may be the configuration of approaching 
Substrate P and preparing two or more stripping section material (recovery opening) so that it may 
correspond to two or more recovery tubing 71-74. 
[0133] 

Next, other operation gestalten of the liquid feeder style 1 0 concerning this invention and the liquid recovery 

device 20 are explained, referring to drawing 16 - drawing 19 . 

[0134] 

Drawing 16 is the outline perspective view showing the liquid feeder style (10) and liquid recovery device 
(20) concerning this operation gestalt. The liquid feeder style (10) is equipped with the 1st and 2nd liquid 
feed zones 1 1 and 12 and the 1st and 2nd supply pipe 41 and 42 linked to each of the 1st and 2nd liquid feed 
zones 1 1 and 1 2 in drawing 16 . The liquid recovery device (20) is equipped with the 1 st - the 4th liquid 
stripping sections 6 1 -64, and the 1 st - the 4th recovery tubing 7 1 -74 linked to each of the 1 st - the 4th liquid 
stripping sections 61-64. And each end section of the 1st and 2nd supply pipe 41 and 42 is connected to the 
1st and 2nd liquid feed zones 1 1 and 12, and the other end is connected to the feeder current way which is 
formed of the passage formation member 90 and which is mentioned later. Each end section of the 1 st - the 
4th recovery tubing 71-74 is connected to the 1st - the 4th liquid stripping sections 61-64, and the other end 
is connected to the recovery passage which is formed of the passage formation member 90 and which is 
mentioned later. 
[0135] 

The passage formation member 90 has been arranged in the upper part of the part I material 91 and the part I 
material 91 , has been arranged in the upper part of the part II material 92 and the part II material 92, and is 
equipped with the part III material 93. The passage formation member 90 is arranged so that projection 
optics PL may be surrounded, and each of the 1st which constitutes this passage formation member 90 - the 
part III material 91-93 is rectangular plate-like part material in ** outside the same, and has the holes 91 A- 
93 A which can arrange projection optics PL in that center section. Holes 91 A-93A are formed so that it may 
be mutually open for free passage. Moreover, the 1st and 2nd supply pipe 41 and 42 is connected to the part 
III material 93 of the maximum upper case among the 1st - the part III material, and the 1st - the 4th 
recovery tubing 71-74 are connected to the part II material 92 of the middle. 
[0136] 

Drawing 17 is the perspective view showing the part I material 9 1 arranged among the 1 st - the part III 
material at the bottom. The part I material 91 is equipped with 2nd supply hole 95 A which is formed in the 
1st supply hole 94A [ which is formed in the -X side of projection optics PL, and forms the feed hopper 
which supplies a liquid 1 to Substrate P ], and +X side of projection optics PL, and forms the feed hopper 
which supplies a liquid on Substrate P. Each of 1st supply hole 94A and 2nd supply hole 95A is formed in 
the plane view approximate circle arc. Furthermore, 1st recovery hole 96 A which the part I material 91 is 
formed in the -X side of projection optics PL, and forms recovery opening which collects the liquids on 
Substrate P, 2nd recovery hole 97A which is formed in the -Y side of projection optics PL, and forms 
recovery opening which collects the liquids on Substrate P, It has 4th recovery hole 99A which is formed in 
the 3rd recovery hole 98 A [ which is formed in the +X side of projection optics PL, and forms recovery 
opening which collects the liquids on Substrate P ], and +Y side of projection optics PL, and forms recovery 
opening which collects the liquids on Substrate P. Each of the 1st - the 4th recovery holes 96A-99A is 
formed in the plane view approximate circle arc, and is prepared in abbreviation regular intervals along the 
perimeter of projection optics PL. Moreover, each of the recovery holes 96A-99A is prepared outside from 
the supply holes 94A and 95B to projection optics PL. 
[0137] 

Drawing 18 is the perspective view showing the part II material 92 arranged among the 1st - the part III 
material in the middle, and the perspective view which looked at drawing 1 8 (a) from the bottom, and 
drawing 18 (b) are the perspective views looked up at from the bottom. The part II material 92 was formed 
in the -X side of projection optics PL, and is equipped with 3rd supply hole 94B linked to 1st supply hole 
94A of the part I material 91 , and 4th supply hole 95B which it is formed in the +X side of projection optics 
PL, and is connected to 2nd supply hole 95 A of the part I material 91 . the 3rd and 4th supply holes 94B and 
95B — each configuration and magnitude support the 1st and 2nd supply holes 94A and 95 A. 
[0138] 
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Furthermore, 1st recovery slot 96B which the part II material 92 is formed in the -X side of projection optics 
PL on the inferior surface of tongue, and is connected to 1st recovery hole 96A of the part I material 91, 2nd 
recovery slot 97B which it is formed in the -Y side of projection optics PL, and is connected to 2nd recovery 
hole 97A of the part I material 91 , It was formed in the +X side of projection optics PL, and has 3rd 
recovery slot 98B linked to 3rd recovery hole 98 A of the part I material 91 , and 4th recovery slot 99B which 
it is formed in the +Y side of projection optics PL, and is connected to 4th recovery hole 99 A of the part I 
material 91. Each of the 1st - the 4th recovery slots 96B-99B is formed in the plane view approximate circle 
arc so that it may correspond to the configuration and magnitude of the 1 st - the 4th recovery holes 96A- 
99A, and it is prepared in abbreviation regular intervals along the perimeter of projection optics PL. 
moreover, the 1st recovery tubing 71 and 1st recovery slot 96B — the shape of a taper — it connects through 
slot 96T. the shape of a taper — slot 96T are formed so that it may spread gradually horizontally toward 1 st 
recovery slot 96B from the connection to the 1st recovery tubing 71. the same — the 2nd recovery tubing 72 
and 2nd recovery slot 97B — the shape of a taper — it connects through slot 97T — having — **** — the 3rd 
recovery tubing 73 and 3rd recovery slot 98B — the shape of a taper — it connects through slot 98T — having 
— ****-- the 4th recovery tubing 74 and 4th recovery slot 99B — the shape of a taper ~ it connects through 
slot 99T. 
[0139] 

Drawing 19 is the perspective view showing the part III material 93 arranged among the 1st - the part III 
material on the maximum upper case, and the perspective view which looked at drawing 19 (a) from the 
bottom, and drawing 19 (b) are the perspective views looked up at from the bottom. The part III material 93 
was formed in the -X side of projection optics PL, and equips the inferior surface of tongue with 1st supply 
slot 94C linked to 3rd supply hole 94B of the part II material 92, and 2nd supply slot 95C which it is formed 
in the +X side of projection optics PL, and is connected at 4th supply hole 95B of the part II material 92. 
Each configuration and magnitude of 1st and 2nd supply slot 94C and 95C are formed in the plane view 
approximate circle arc so that it may correspond to the 3rd and 4th supply holes 94B and 95B (as a result, 
the 1st and 2nd supply holes 94 A and 95 A), moreover, the 1st supply pipe 41 and 1st supply slot 94C ~ the 
shape of a taper — it connects through slot 94T. the shape of a taper » slot 94T are formed so that it may 
spread gradually horizontally toward 1st supply slot 94C from the connection to the 1st supply pipe 41. the 
same - the 2nd supply pipe 42 and 2nd supply slot 95C — the shape of a taper ~ it connects through slot 
95T. 
[0140] 

The 1st - the part III material 91-93 are formed with metals, such as an alloy containing stainless steel, 
titanium, aluminum, or these, and the hole and slot of each part material 91-93 are formed of an electron 
discharge method. After processing it to each part material 91-93 by the electron discharge method, the 
passage formation member 90 is formed by joining these each part material 91-93 using adhesives, 
thermocompression bonding, etc. carrying out the laminating of each part material 91-93, and joining - the 
shape of a taper - the feeder current way which each of slot 94T, 1st supply slot 94C, and 3rd supply hole 
94B and 1st supply hole 94A is connected (free passage), and is connected to the 1st supply pipe 41 by these 
(free passage) is formed, the same — the shape of a taper ~ the feeder current way linked to the 2nd supply 
pipe 41 (free passage) is formed by each of slot 95T, 2nd supply slot 95C, and 4th supply hole 95B and 2nd 
supply hole 95 A being connected (free passage). And the liquid 1 sent out from each of the 1 st and 2nd 
liquid feed zones 1 1 and 12 is supplied on Substrate P through the 1st and 2nd supply pipe 41 and 42 and the 
above-mentioned feeder current way. That is, a liquid feeder current way is formed by the laminating of the 
plate- like part material 91-93 being carried out. 
[0141] 

the shape of moreover, a taper - the recovery passage linked to the 1st recovery tubing 71 (free passage) is 
formed by each of slot 96T and 1st recovery slot 96B and 1st recovery hole 96 A being connected (free 
passage), the same - the shape of a taper - by each of slot 97T and 2nd recovery slot 97B and 2nd recovery 
hole 97A being connected (free passage) the recovery passage linked to the 2nd recovery tubing 72 (free 
passage) forms - having - the shape of a taper - by each of slot 98T and 3rd recovery slot 98B and 3rd 
recovery hole 98A being connected (free passage) the recovery passage linked to the 3rd recovery tubing 73 
(free passage) forms - having - the shape of a taper - the recovery passage linked to the 4th recovery 
tubing 74 (free passage) is formed by each of slot 99T and 4th recovery slot 99B and 4th recovery hole 99A 
being connected (free passage). That is, liquid recovery passage is formed by the laminating of the plate-like 
part material 91-93 being carried out. And the liquids on Substrate P are collected through each of the 
above-mentioned recovery passage, and the 1st - the 4th recovery tubing 71-74. 
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[0142] 

Since the taper-like slots 94T and 95T are connected to each of the 1st and 2nd supply pipe 41 and 42 at this 
time, in each location of the feed hopper which makes Y shaft orientations a longitudinal direction, liquid 
supply can be carried out to homogeneity like the operation gestalt explained with reference to drawing 14 . 
Similarly, since a taper-like slot is connected also to each of the recovery tubing 71-74, liquid recovery is 
recoverable by the uniform recovery force. 
[0143] 

And vibration generated when air is blown, it is crowded on the occasion for example, of liquid recovery 
and a liquid is attracted is absorbable by the passage formation member 90 by having formed the passage 
formation member 90 by each of the 1st which is plate-like part material - the part III material 91-93. 
Moreover, since an electron discharge method etc. is processed to each of two or more plate-like part 
material 91-93, a part of passage is formed and the passage of a liquid was formed by combining these, each 
of a feeder current way and recovery passage can be formed easily. 
[0144] 

In addition, you may make it use as a trap side which catches the liquid which were not able to be collected 
by the liquid recovery device by establishing the field which inclined to XY flat surface in the perimeter of 
the 1st - the 4th recovery holes 96A-99A of the inferior surface of tongue of the part I material 91 arranged 
at the bottom among two or more members 91-93 which form the passage formation member 90, and 
carrying out lyophilic processing of the field. Moreover, although the members 91-93 which form the 
passage formation member 90 are square plate-like part material, they may use circular plate-like part 
material, and may make it the plate-like part material of the shape of an ellipse long in the direction of X. 
[0145] 

Moreover, although both a feeder current way and recovery passage are formed in the interior, you may 
make it the above-mentioned passage formation member 90 prepare only either in the interior of the passage 
formation member 90. Moreover, you may make it equip separately the object for feeder current ways, and 
recovery passage with the passage formation member formed by carrying out the laminating of two or more 
members. 
[0146] 

Next, further another operation gestalt of this invention is explained. As mentioned above, as for each of the 
liquid feeder style 10 containing the feed zone material 13 and 14, and the liquid recovery device 20 
containing the stripping section material 22, it is desirable to support by supporter material other than the 
supporter material which supports projection optics PL and this projection optics PL. It explains referring to 
drawing 20 hereafter about the supporting structure which supports the liquid feeder style 1 0 and the liquid 
recovery device 20. 
[0147] 

Drawing 20 is the schematic diagram showing the supporting structure of the liquid feeder style 1 0 and the 
liquid recovery device 20. Aligner EX is equipped with the lens-barrel surface plate (the 1st supporter 
material) 100 which supports projection optics PL, and the mainframe (the 2nd supporter material) 102 
which supports the lens-barrel surface plate 100, a mask stage MST, and the substrate stage PST in drawing 
20 . In addition, at drawing 20 , the Z stage and the X-Y stage are illustrated by one. The mainframe 1 02 is 
installed almost horizontally through the leg 1 08 on the floor line of a clean room etc. Top step 1 02 A and 
bottom step 102B which project towards the inside are formed in the mainframe 102. 
[0148] 

The illumination-light study system IL is supported by the support frame 1 20 fixed to the upper part of a 
mainframe 102. The mask surface plate 124 is supported through the vibration isolator 122 by top step 102 A 
of a mainframe 102. Opening which passes the pattern image of Mask M is formed in the center section of a 
mask stage MST and the mask surface plate 124. Two or more gas bearings (air bearing) 126 which are non- 
contact bearing are formed in the inferior surface of tongue of a mask stage MST. a mask stage MST carries 
out non-contact support to the top face (guide side) of the mask surface plate 124 by the air bearing 126 — 
having — ****-- a mask stage driving gear — the inside of XY flat surface — two-dimensional — minute to 
movable and theta Z direction — it is pivotable. 
[0149] 

The flange 104 is formed in the periphery holding projection optics PL of Lens-barrel PK, and projection 
optics PL is supported by the lens-barrel surface plate 100 through this flange 104. Between the lens-barrel 
surface plate 100 and bottom step 102B of a mainframe 102, the vibration isolator 106 including air 
mounting etc. is arranged, and the lens-barrel surface plate 100 which supports projection optics PL is 
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supported by bottom step 102B of a mainframe 102 through the vibration isolator 106. The lens-barrel 
surface plate 1 00 and the mainframe 1 02 are separated about vibration by this vibration isolator 1 06 so that 
vibration of a mainframe 1 02 may not get across to the lens-barrel surface plate 1 00 which supports 
projection optics PL. 
[0150] 

The gas bearing (air bearing) 130 which are two or more non-contact bearing is formed in the inferior 
surface of tongue of the substrate stage PST. Moreover, on the main frame 102, the stage base 1 12 is 
supported through the vibration isolator 110 including air mounting etc. the substrate stage PST carries out 
non-contact support to the top face (guide side) of the stage base 1 12 by the air bearing 130 — having — 

— a substrate stage driving gear — the inside of XY flat surface — two-dimensional — minute to 
movable and theta Z direction — it is pivotable. Furthermore, the substrate stage PST is movable also in Z 
shaft orientations, the direction of thetaX, and the direction of thetaY. The stage base 112 and a main frame 
1 02 are separated about vibration by this vibration isolator 1 1 0 so that vibration of a main frame 1 02 may 
not get across to the stage base 112 which carries out non-contact support of the substrate stage PST. 
[0151] 

The migration mirror 55 is formed in the predetermined location by the side of +X on the substrate stage 
PST, and the reference mirror (fixed mirror) 1 14 is formed in the predetermined location by the side of +X 
of Lens-barrel PK. Moreover, the laser interferometer 56 is formed in the location which counters the 
migration mirror 55 and the reference mirror 114. Since the laser interferometer 56 is attached in the lens- 
barrel surface plate 100, it is separated from it of the laser interferometer 56, the liquid feeder style 10, and 
the liquid recovery device 20 about vibration. A laser interferometer 56 irradiates a reference beam 
(reference beam) at the reference mirror 114 while irradiating a length measurement beam (measuring 
beam) at the migration mirror 55. the migration mirror 55 based on the length measurement beam and 
reference beam which were irradiated, and the reference mirror 1 14 — respectively — since — the reflected 
light is received by the light sensing portion of a laser interferometer 56, and a laser interferometer 56 
interferes in these light, and measures the positional information of the migration mirror 55 on the basis of 
the length measurement beam's on the basis of the optical path length of a reference beam variation, as a 
result reference mirror 1 14 of the optical path length, i.e., the positional information of the substrate stage 
PST. Similarly, although not illustrated, a migration mirror and a reference mirror are formed also on the 
substrate stage PST and in the +Y side of Lens-barrel PK, and the laser interferometer is formed in the 
location which counters these. 
[0152] 

Moreover, non-illustrated measurement systems, such as an alignment system which detects the alignment 
mark on the automatic focus detection system for measuring the focal location (Z location) and inclination 
of Substrate P or Substrate P, are also supported by the lens-barrel surface plate 100, and these measurement 
systems will also be divided into it about vibration in a mainframe 102, the liquid feeder style 10, and the 
liquid recovery device 20. 
[0153] 

The liquid feeder style 10 and the liquid recovery device 20 axe supported by boiiom step I02B of a 
mainframe 102. With this operation gestalt, the 1st and 2nd feed zone material 13 and 14 which constitutes 
the liquid feeder style 10, supply pipes 1 1 A and 12A and the stripping section material 22 which constitutes 
the liquid recovery device 20, recovery tubing 21 A, etc. are supported by the supporter material 140, and it 
has the composition that this supporter material 140 was connected to bottom step 102B of a mainframe 
102. In addition, in drawing 20 , the feed zone material 13 and 14, the stripping section material 22, supply 
pipes 1 1 A and 12 A, recovery tubing 21 A, etc. are simplified and illustrated. 
[0154] 

Thus, it means that the liquid feeder style 10 and the liquid recovery device 20, and projection optics PL 
were separated about vibration by supporting the liquid feeder style 10 and the liquid recovery device 20 
with the mainframe 1 02 separated about the lens-barrel surface plate 1 00 and vibration which support 
projection optics PL. Therefore, vibration produced in the case of liquid recovery in the case of liquid 
supply does not get across to measurement systems, such as projection optics PL, a laser interferometer 56, 
and an automatic focus detection system, an alignment system, through the lens-barrel surface plate 100. 
Therefore, since inconvenient generating that a pattern image deteriorates can be prevented because 
projection optics vibrates, and position control of a substrate stage (substrate P) can be performed with a 
sufficient precision, a pattern image can be projected with a precision sufficient on a substrate. Moreover, it 
means that the liquid feeder style 10 and the liquid recovery device 20, and the stage base 112 were 
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separated about vibration by supporting the liquid feeder style 10 and the liquid recovery device 20 with the 
mainframe 102 separated about the stage base 112 and vibration which support the substrate stage PST. 
Therefore, it can prevent that un-arranging [ for which the positioning accuracy or migration precision of the 
substrate stage PST is reduced ] arises, without vibration produced in the case of liquid recovery in the case 
of liquid supply getting across to the stage base 112. 
[0155] 

In addition, although the liquid feeder style 1 0 and the liquid recovery device 20 are supported by the 
mainframe 102 in one, the liquid feeder style 10 and the liquid recovery device 20 are separated, and you 
may make it attach in a mainframe 102 in this operation gestalt. Furthermore, supporter material with an 
another mainframe 1 02 is arranged to the floors, such as a clean room, and you may make it support a liquid 
feeder style and a liquid recovery device to this supporter material. 
[0156] 

Pure water is used for the liquid 1 in this operation gestalt as mentioned above. Pure water has an advantage 
without the bad influence to a photoresist, an optical element (lens), etc. on Substrate P while being able to 
come to hand in large quantities easily by a semi-conductor plant etc. Moreover, since the content of an 
impurity is very low, pure water can also expect the operation which washes the front face of Substrate P, 
and the front face of an optical element established in the apical surface of projection optics PL, while not 
having a bad influence to an environment. And when the refractive index n of the pure water(water) to the 
exposure light EL whose wavelength is about 193nm is called about about 1 .44 and ArF excimer laser light 
(wavelength of 193nm) is used as the light source of the exposure light EL, on Substrate P, it is short- 
wavelength-ized by 1/about n, i.e., about 134nm, and high resolution is obtained. Furthermore, when what is 
necessary is just to be able to secure the depth of focus comparable as the case where it is used in air since 
the depth of focus is expanded [ be / it / under / air / comparing ] to about about n times, i.e., about 1 .44 
times, it can make the numerical aperture of projection optics PL increase more, and its resolution improves 
also at this point. 
[0157] 

In addition, as mentioned above, when an immersion method is used, the numerical aperture NA of 
projection optics may be set to 0.9-1 .3. Thus, since the image formation engine performance may get worse 
according to the polarization effectiveness with the random polarization light used as an exposure light from 
the former when the numerical aperture NA of projection optics becomes large, it is desirable to use 
polarization lighting. In that case, it is good to perform linearly polarized light lighting set by the 
longitudinal direction of Rhine [ of a mask (reticle) ] -, and the Rhine pattern of - tooth-space pattern, and 
for many diffracted lights of S polarization component (the polarization direction component in alignment 
with the longitudinal direction of the Rhine pattern) to be made to be injected from the pattern of a mask 
(reticle). Since the permeability on the front face of a resist of the diffracted light of S polarization 
component which contributes to improvement in contrast becomes high compared with the case where 
between projection optics PL and the resists applied to the substrate P front face is filled with air (gas) when 
between projection optics PL and the resists applied to the substrate P front face is filled with the liquid, 
even when the numerical aperture NA of projection optics exceeds 1 .0, the high image formation engine 
performance can be obtained. Moreover, it is still more effective if the oblique incidence illumination 
(especially die ball illumination) doubled with the longitudinal direction of a phase shift mask or the Rhine 
pattern is combined suitably. In addition, about the oblique incidence illumination doubled with the 
longitudinal direction of the Rhine pattern, it is indicated by JP,6-188169,A, for example, and as long as it 
approves by the statute of a country specified or chosen by this international application, the indication is 
used and it carries out to a part of publication of the text. 
[0158] 

With this operation gestalt, the lens is attached at the tip of projection optics PL as an optical element 2, and 
this lens can perform the optical property of projection optics PL, for example, adjustment of aberration 
(spherical aberration, comatic aberration, etc.). In addition, you may be the optical plate which adjusts said 
optical property as an optical element 2. It is also possible to, use the optical element 2 in contact with a 
liquid 1 as a plane-parallel plate cheaper than a lens on the other hand. By using an optical element 2 as a 
plane-parallel plate, conveyance of Aligner EX, assembly, Even if the matter (for example, silicon system 
organic substance etc.) to which the permeability of projection optics PL, the illuminance of the exposure 
light EL on Substrate P, and the homogeneity of illumination distribution are reduced in the time of 
adjustment etc. adheres to the plane-parallel plate There is an advantage that the exchange cost becomes low 
compared with the case where the optical element in contact with a liquid 1 is used as a lens that what is 
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necessary is just to exchange the plane-parallel plate just before supplying a liquid 1 . Namely, although it is 
necessary to exchange the optical element periodically since the front face of the optical element which 
originates in adhesion of the impurity in the scattering particle generated from a resist by the exposure of the 
exposure light EL or a liquid 1 etc., and contacts a liquid 1 becomes dirty By using this optical element as a 
cheap plane-parallel plate, compared with a lens, the cost of a substitute part can be low, and can shorten 
time amount which exchange takes, and the rise of a maintenance cost (running cost) and the fall of a 
throughput can be suppressed. 
[0159] 

In addition, when the pressure of Hazama of the optical element at the tip of projection optics PL and 
Substrate P which are produced by the flow of a liquid 1 is large, the optical element may not be made 
exchangeable, but you may fix strongly so that an optical element may not move with the pressure. 
[0160] 

In addition, although the liquid 1 of this operation gestalt is water, since this F2 laser beam does not 
penetrate water when the light source of for example, the exposure light EL which may be liquids other than 
water is F2 laser, you may be fluorine system fluids which can penetrate F2 laser beam as a liquid 1, such as 
fault polyether [ for example, ] fluoride (PFPE) and fluorine system oil. In this case, into the part in contact 
with the liquids 1 including the trap side 3 1 , it lyophilic— ization-processes by forming a thin film by the 
matter of the polar small molecular structure containing a fluorine. Moreover, if it considers as a liquid 1, 
there is permeability over the exposure light EL, a refractive index is high as much as possible, and it is also 
possible to use a stable thing (for example, cedar oil) to the photoresist applied to projection optics PL and a 
substrate P front face. Also in this case, surface treatment is performed according to the polarity of the liquid 
1 to be used. 
[0161] 

In addition, although the above-mentioned projection optics PL is in the immersion condition which filled 
the image surface side with the liquid 1 (pure water), and it is constituted so that the image formation engine 
performance may become the optimal (design) By exchanging some optical elements (optical element near 
Substrate P) of projection optics PL, it is made a configuration (design) from which the desired image 
formation engine performance is obtained also in the condition which does not have a liquid in the image 
surface side of not immersing, and the immersion condition which filled the image surface side with another 
liquid. It is good, making projection optics PL such a configuration — for example, when Aligner EX is used 
in the state of immersion when the big depth of focus DOF is required, and a high throughput is required, 
some optical elements can be exchanged and Aligner EX can be used in the state of un-immersing. In that 
case, in order to measure the image formation engine performance after some optical elements exchange, it 
is desirable to arrange a wave aberration measurement sensor which is indicated by the space image sensor 
and international public presentation^ 02nd ] No. 63664 official report which are indicated by provisional 
publication of a patent No. (correspondence United States patent public presentation 20020041377) 14005 
[ 2002 to ] on the substrate stage PST. Of course, the mask for wave aberration measurement may be used, 
and based on the measurement result of the image formation engine performance, it may be made to move 
some optical elements or to tune wavelength uf the exposure light EL finely so that the desired image 
formation engine performance may be obtained in each condition. 
[0162] 

Moreover, although it is desirable to carry out carrying projection optics PL in Aligner EX as for exchange 
of some optical elements, it may be made to perform it by removing projection optics PL from Aligner EX. 
[0163] 

In addition, as a substrate P of each above-mentioned operation gestalt, not only the semi-conductor wafer 
for semiconductor device manufacture but the glass substrate for display devices, the mask used with the 
ceramic wafer for the thin film magnetic heads or an aligner or the original edition (synthetic quartz, silicon 
wafer) of a reticle, etc. is applied. 
[0164] 

It is applicable also to the projection aligner (stepper) of the step-and-repeat method which one-shot 
exposure of the pattern of Mask M is carried out [ method ] in the condition of having stood still Mask M 
and Substrate P other than the scanning aligner (scanning stepper) of step - which carries out the 
synchronized drive of Mask M and the substrate P, and carries out scan exposure of the pattern of Mask M 
as an aligner EX, and - scanning method, and carries out step migration of the substrate P one by one. 
Moreover, this invention can apply at least two patterns also to the aligner of step - imprinted in piles 
partially and - SUTITCHI method on Substrate P. 
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[0165] 

Moreover, this invention is applicable also to the aligner of a twin stage mold. The structure of the aligner of 
a twin stage mold and exposure actuation are indicated by JP,10-163099,A and JP,10-214783,A 
(correspondence U.S. Pat. No. 6,341,007, 6,400,441, 6,549,269 and 6,590,634), the ** table No. 
(correspondence U.S. Pat. No. 5,969,441) 505958 [ 2000 to ], or U.S. Pat. No. 6,208,407, as long as it 
approves by the statute of a country specified or chosen by this international application, use those 
indications and are carried out to a part of publication of the text. 
[0166] 

As a class of aligner EX, it is not restricted to the aligner for semiconductor device manufacture which 
exposes a semiconductor device pattern to Substrate P, but can apply to the aligner for manufacturing an 
aligner, the thin film magnetic head, an image sensor (CCD), a reticle or a mask for the object for liquid 
crystal display component manufacture, or display manufacture, etc. widely. 
[0167] 

When using a linear motor for the substrate stage PST and a mask stage MST, whichever of the magnetic 
levitation mold using the air surfacing mold and the Lorentz force, or the reactance force which air bearing 
was used may be used. Moreover, the type which moves along with a guide is sufficient as each stages PST 
and MST, and they may be guide loess types which do not prepare a guide. The example which used the 
linear motor for the stage is indicated by U.S. Pat. No. 5,623,853 and 5,528,1 18, as long as it approves by 
the statute of a country specified or chosen by this international application, respectively, uses the written 
contents of these reference and carries out them to a part of publication of the text. 
[0168] 

The flat-surface motor which the magnet unit which has arranged the magnet to two dimensions, and the 
armature unit which has arranged the coil to two dimensions are made to counter as a drive of each stages 
PST and MST, and drives each stages PST and MST according to electromagnetic force may be used. In this 
case, what is necessary is to connect either of a magnet unit and an armature unit to Stages PST and MST, 
and just to establish another side of a magnet unit and an armature unit in the migration side side of Stages 
PST and MST. 
[0169] 

The reaction force generated by migration of the substrate stage PST may be mechanically missed to the 
floor (earth) using a frame member so that it may not get across to projection optics PL. As long as it is 
indicated by U.S. Pat. No. 5,528,1 18 (JP,8- 166475, A) at the detail and approves by the statute of a country 
specified or chosen by this international application, the art of this reaction force uses the written contents of 
this reference, and carries out to a part of publication of the text. 
[0170] 

The reaction force generated by migration of a mask stage MST may be mechanically missed to the floor 
(earth) using a frame member so that it may not get across to projection optics PL. The art of this reaction 
force is indicated [ 5,874,820th (JP,8-330224,A) ] by for example, the United States patent detail, as long as 
it approves by the statute of a country specified or chosen by this international application, uses the 
indication of this reference and carries out to a pari of publication of the text. 
[0171] 

as mentioned above, the aligner EX of this application operation gestalt — this application — it is 
manufactured by assembling the various subsystems containing each component mentioned to the claim so 
that a predetermined mechanical precision, electric precision, and optical precision may be maintained. In 
order to secure these various precision, before and after this assembly, adjustment for attaining electric 
precision is performed about the adjustment for attaining mechanical precision about the adjustment for 
attaining optical precision about various optical system, and various mechanical systems, and various 
electric systems. Like the assembler from various subsystems to an aligner, the mechanical connections 
between [ various ] subsystems, wiring connection of an electrical circuit, piping connection of an 
atmospheric-pressure circuit, etc. are included. It cannot be overemphasized that it is in the front like the 
assembler from these various subsystems to an aligner like the assembler of each subsystem each. If it ends 
like the assembler to the aligner of various subsystems, comprehensive adjustment will be performed and 
the various precision as the whole aligner will be secured. In addition, as for manufacture of an aligner, it is 
desirable to carry out in the clean room where temperature, an air cleanliness class, etc. were managed. 
[0172] 

As micro devices, such as a semiconductor device, are shown in drawing 21 With the aligner EX of step 201 
which performs the function and engine-performance design of a micro device, step 202 which 
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manufactures the mask (reticle) based on this design step, step 203 which manufactures the substrate which 
is the base material of a device, and the operation gestalt mentioned above It is manufactured through the 
exposure processing step 204 which exposes the pattern of a mask to a substrate, the device assembly step (a 
dicing process, a bonding process, and a package process are included) 205, and inspection step 206 grade. 
[Brief Description of the Drawings] 
[0173] 

[Drawin g 1] It is the outline block diagram showing 1 operation gestalt of the aligner of this invention. 
[Drawing 2] It is the top view showing the outline configuration of the liquid feeder style which is the 
characteristic part of this invention, and a liquid recovery device. 

[Drawing 3] It is the perspective view showing the outline configuration of the liquid feeder style which is 
the characteristic part of this invention, and a liquid recovery device. 

[Drawing 4] It is the sectional side elevation showing the outline configuration of the liquid feeder style 
which is the characteristic part of this invention, and a liquid recovery device. 
[Drawing 5] It is drawing showing the shot field set up on the substrate. 
[Drawing 6] It is the mimetic diagram showing the behavior of a liquid. 

[Drawing 7] It is drawing showing other operation gestalten of a liquid feeder style and a liquid recovery 
device. 

[Drawing 8] It is drawing showing other operation gestalten of a liquid feeder style and a liquid recovery 
device. 

[Drawing 9] It is drawing showing other operation gestalten of a liquid feeder style and a liquid recovery 
device. 

[Drawing 10] It is drawing showing other operation gestalten of a liquid feeder style. 

[Drawing 1 1 ] It is the sectional side elevation showing other operation gestalten of a trap member. 

[Drawing 12] It is the sectional side elevation showing other operation gestalten of a trap member. 

[Drawing 13] It is the perspective view showing other operation gestalten of a trap member. 

[Drawing 14] It is the outline perspective view showing other operation gestalten of the liquid feeder style 

concerning this invention, and a liquid recovery device. 

[Drawing IS] It is drawing showing other operation gestalten of the slit tube part in drawing 14 . 
[Drawing 16] It is the outline perspective view showing other operation gestalten of the liquid feeder style 
concerning this invention, and a liquid recovery device. 

[Drawing 17] It is the perspective view showing the part I material among passage formation members. 
[Drawing 18] It is the perspective view showing the part II material among passage formation members. 
[Drawing 19] It is the perspective view showing the part III material among passage formation members. 
[Drawing 20] It is the outline block diagram showing another operation gestalt of the aligner of this 
invention. 

[Drawing 2 1 ] It is the flow chart Fig. showing an example of the production process of a semiconductor 
device. 

[Description of Notations] 

rm hai 

1 [ — The 2nd liquid feed zone, ] — A liquid, 10 — A liquid feeder style, 11— The 1st liquid feed zone, 12 
13 [ — Feed hopper, ] « The 1st feed zone material, 13A — A feed hopper, 14 — The 2nd feed zone material, 
14A 

20 [ « Recovery opening, ] — A liquid recovery device, 21 — A liquid stripping section, 22 ~ Stripping 
section material, 22A 

23 — A batch member (partition), 30 — A trap member, 31 — Trap side, 

32 — A fin member (trap member), AR1 — A projection field, AR2 — Immersion field, 

CONT [ — A substrate, PL / — Projection optics, ] ~ A control unit, EX — An aligner, M — A mask, P 

S1-S12-- Shot field 



[Translation done.] 
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* NOTICES * 



iTFO and NCIPI are not responsible for any 
damages caused by the use of this translation 



1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 5] 
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[Drawing 6] 
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[Drawing 7] 
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[Drawing 8] 
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[Drawing 9] 
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[Drawing 11] 
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[Drawing 13] 
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[Drawing 14] 
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[Drawin g 1 5] 
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[ Drawing 17] 




[Drawing 18] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 9/2 1 /2006 



JP.2005- 109426, A [DRAWINGS] 




http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



JP,2005-109426,A [DRAWINGS] 



Page 9 of 9 



X 

^ 1 <^ 




[Drawing 2 1 ] 



204* 



205^ 



201^ 


© It 




203 












202^. 











□ 



I 



[Translation done.] 



http://www4. ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



9/21/2006 



JP 2005-109426 A 2005.4.21 



(i9)B*g*gfjf(Jp) (12) 4* H3 *t i^ 1 2£ S3(A) (iimi*m®^w3i*f 

43H2005-109426 

(P2005-10942SA) 
(43) ^MB ¥*17^4«21 B (2005.4.21) 

(51) Int. CI. 7 Fl 7-73- K (P*T) 

H0 1L 21/027 HOIL 21/30 515D 5F04 6 

G03F 7/20 G03F 7/20 52 1 

HO 1 L 21/30 5 1 4E 



SSiS* ^ |f JZm<D& 55 OL (:£ 43 H) 



(21) ItiSIS^ 


1f ^2004-51576 (P2004-51576) 


(7i) asiEA 


000004112 


(22) mmm 


5 P^16#2^26B (2004.2.26) 








lt)P2003-49365 (P2003-49365) 




m m m -f- k m m % <d n 3 t @ 2 ^ 3 ^ 


(32)«5fcB 


5F^15^2^26B (2003.2.26) 


(74) f^IA 


100064908 


(33) 31^ 


B*E(JP) 






(3i) &9tm3immn 


^2003-110748 (P2003-1 10748) 


(74) ftIA 


100108578 


(32)S5tB 


*F/?£15#4/3 15B (2003. 4. 15) 




#s± fan 


(33)«5t«^5R® 




(74) ttS A 


100101465 


(3i) mitmsimm^ 


^£(2003-320100 (P2003-320100) 






(32)«5tB 


^^15^9^113 (2003.9.11) 


(74) f^IA 


100107836 


(33)«5t«^^B 


b*s(jp) 










(72) 










mmfiH^BE;ftcOI*J3TB2#3*f w 



















(54) [*w<o««] fltftses. ^^^Mf/^xsi^^ 



(57) BSKU 

ztt&icc Comtek BLmc\B\itxT+%^ mm^(omw(D 

^ LT1« P fcS^-T^ C £ tc J; ^ TSS^rSJt-T £ 

fSrasa^ a r 2 &Bf&^&rc&i ( csfa±i,cmi*&me;-? 

I] 0 4 




It- 



s , 




evi 



(2) 



JP 2005-109426 A 2005.4.21 



c ^ wf if # <o m m ] 
c is m m 1 ] 

1? & o T : 

[ if ^ m 2 ] 

«©(ftB^6»f**«l&LI«tt*«l*« 1 IB « co S ft ?g B ° 
[ aft JS 3 ] 

is * js i x « 2 &c is « co is ft m m „ 

C If 3}? 91 4 ] 

c is * * 5 ] 

«K «t « , «jEi6«7j|filCIILTWEfiBfi«©iSlllj!pe.i0E«(*O«ie*ff9ll*a3X 

c i» * m 6 ] 

[ IS 31 7 ] 



MIB?Si*£0«^hMfTLTfluIfi»«±0^^cOlHliK^fT^ffi{*leIiR^^^:^f; 



7L ^> u 



#3* 



3< js i - 6©t^fn^- * tc te « <o « ^ 3 
[ as * m 8 ] 

C If * * 9 ] 

T & o T : 

» $& -r « » (* ft s& s ft ; 
[ ib m m i o ] 

ftijfsffiiti§iiRW#iti^ m is a & fii m <d m m v m is 0 jr * m » *c tr 5 is # « 8 s « 9 k 

1 1 ] 

c » * « 1 2 ] 

itufSji^^c^^snfc^i&no 1 is m <o m 

1 1 n is 1 3 ] 

1 2<D^f tlfr-«lcE«©B«8Bo 



10 



20 



30 



40 



50 



(3) 



JP 2005-109426 A 2005.4.21 



c i* * m i 4 ] 

T? & o T : 
[ If * 1 5 ] 

«EifiiO*->a 'V hfSi^{im^cD^tt^fttCf£I&L3:tf£sgft£n. gij IS i& {* [el l& 

[ ii * m 1 6 ] 

i5IB«iJMigUcMLTHiHB^i*[H]iK^^K^ bu!2j£ 

h^-y7°^M£:MfcfiI*-£W*3t7~ 1 5 © v f ft — BtcffiWQStt^B. 
[ IS * 51 1 7 ] 

mnz'^ z - y- <Dmtz smic&gz-? & &myt^j(k t ; 

; 

««ffi«3^6«nfcigiRfflHTS«±©«<*oiaiR*ff3aii*lHliR««li:: 
a«fH«KWbTj«(*lH|iR««KJ:*«(*lB|iRfflll0^1.fflJ»i:E«*n, If "T 3 

$t h ^ -J m m f& z n tz h ^ y -f^U£^m7L^,mftmmo 

[ at 3J? JR 1 8 ] 
[ IS ?R m 1 9 ] 

[ if * m 2 oi 

mi IB h =y v f m it 7>c Jp ffi (c *f L T £4 L T v> S li * m 1 6—1 9 © t,> "T ti — JS IB £c 

c is m m 2 i ] 

f$i IB h ^ >>• 7° S x W IB iS to is? Ex 0 S €? J. 5 ic IB fi a' ti , f Of iictobtSfftf 
i*5«fSl 6 — 2 OO^f n* 1 - SClBSOl^SIo 
[ISsRJg 2 2 ] 

HuIBh^-yyffiT'lSiS^txfcfg{*:ti. ituIB^f*@iR^mtc[e]irc2n£fSj£Jill 6 — 2 1 
to ^-rn*r — Jg«C IB «<Olf£gi. 

[t»^« 2 3 ] 

ffi8a%tt{Ki£«SM(*, HuIfi^<*@iK^«fCcfc^®i*iaiRffiEtMIBS:^TOJ^i:cOfaT'jS 
^©W^&^fT^ISAR^? — 2 2<DPftl*- «tClB«cCD^7t^So 
[ IS 3< m 2 4 ] 

T* & o T : 

HuIB^^-^co^^raSfcJS^-rSS^^^^fc ; 



10 



20 



30 



40 



50 



JP 2005-109426 A 2005. 4. 21 



"75 ^ — k 



10 



[ W*3S 2 5 ] 
CISjK^ 2 6 ] 

B5ie««±o#->3 v h^^c«Bufe»«^^»)L^^p>^*S7t^n, to ib ?s « $1 

[ IS 5R JR 2 7 ] 

OMaitJ:Ot^^fSi*^«^-r^If5R3Hl ~ 2 6©^-r*i*>-fllfc:|E«©«3fc*«. 
[ IS 5R ^ 2 8 ] 

iiu IB ® ti 7* T» o T . SulBS^7t^^t05t4SOfg^}gM®(±M7K{b5Qa^j5SSnT*3 
C If * IS 2 9 ] 

ff*«l ~ IS * Jg 2 8CO ^ t* ft — « IB lO|)!68l*fflV'SCi*»li:t5f/W 
[ IS * JB 3 0 ] 

ffi Jg >< * - > Og^^fSK «fe ZMttWitettft L T S 1£ (c 8 i£ f 3 C it .t-jTiS?: 20 

HuiajKa^^cfcwse^ftfc^^^r^-LTm^^^ — xotezsmictsmt z c t ■. t& 

[ IS * 31 3 1 ] 
C IS * 3 2 ] 

£ ® IK f 3 ffi & « 3 0 $ tt 3 1 tIS«OI3t7?ffi. 
C IS ^ 3 3 ] 

IS ig 3 0 ~ IS 5R JS 3 2 <D "T ft — 3Stcia«©S^?5'}4*ffl^S-r r / , ?-l'XSiit73ffio 
[ IS 51? m 3 4 ] 



HuIB»«±(c?gi*^«^-r^«$&isSSS^^-r^fS^«S&^^i: ; 
«^?ftfc?gi*^:|5iiR-r^,|5iJRj5li!^^^T?.?gi*(sIHX^«t : * tt * , 

{C7B^c?ftT^-g>S7t^@„ 
C IS * JH 3 5 ] 

M8B*®gp«<D4'^(Cifi|®gi5«-<0^*?3|pj{c«SgB«^rSil-rs«}; 5 , S^t^^^O 

-w^finsnsRa^tfiBissftT^si^aa 4 tc is « co s ft ?g s * 

[ IS 5J< ^ 3 6 ] 

il-T-5J;d(c}gfi)t^ftTi/^IS*Jl3 4i/itt3 5{CIBlc<7)S^SEo 

[ is m 3 7 ] 



T* & o T 



50 



(5) 



JP 2005-109426 A 2005.4.21 



®&ft.^%k<Di9immm%:^€smfo±(D — ^icmmmm* mm-? z regies fo±icmw& 

[ it * JR 3 8 ] 



[ n * m 3 9 ] 

Huie»«±^s>'3 >y h mmizm-&<DHE.m.?3 faic&m u & # m 12 ^ «± 10 

JR 3 8lce«iDB»8B. 
[ ffi * JB 4 0 ] 

ffiffi*«±©raf**iajRrsSE(*igiK«**fl>*., KffittisiiKMflttt, Buias^^^^ 

tti«»l(i*nc#8lt£nTi/>&gSj£JR3 7 fc SB *c <0 gg }fc B <> 
[ IS * JR 4 1 ] 

tijis?«<*(HiiR«a^coiaiiRp«, m & & mm <d mi® a & m o m& & *> icsi^nr 

5 IS 3R JR 4 OfCfBOtCD^^^Bo 

[ m * jr 4 2 ] 

» MIEr«<*«^^1S^:^:^-r€.m2^^g|5«i:^{lK.SIS«Jl3 7 — 4 1 O^f tlfr-fl 

ib «c <o si ft s a o 

[ ffi 5R JR 4 3 3 

T? & o r : 

; * ffi , 

ffi ft lal « « #1 (* . tS^^^^t«tgK)^{c^-g|$nT^«.S^SSo 
C IS jR JR 4 4 ] 30 

8»>B«f*l§liK«#l*3fc#TSS2S»W«fc*ffi*.*W#JH4 3fCtB*©fgft=gB<, 
[ IS * JR 4 5 3 

m i 3£i#gi5«i;m2^^Fgp*ttcDrafc{±i»ig*a#i^BBM^nTv-5is*^4 2 sfca 4 

4 IE « CD ^ ft ^ B <, 
[ IS m 2R 4 6 3 

*ttit § *r =f & m m ic m x- z> %n & m 4 2, 4 4, 4 5 o^fn^- jr tc gs *c <d g§ 

[ IS 3R JR 4 7 3 40 
HufBa«^r«itLT^®;pI^=5:S«X-7 : --^^r^^F-rs-<-X^<l^. i!u gS HI 2 3£ 1$ 9? 
huIB^ — xa5MfcMS)^«c^ilSnTi/^IS5j<3H4 2. 4 4 — 4 6 <D "T *l — JR 

[ IS 3R JR 4 8 3 
HMlB/^-><0#^a«(ctgi5-r^S^^^^i: : 

fa? z * o icmmz nrcm&ufr zmft&mwi? %m{*mf&mm t ; «• ffi * , 

BuIEffii*:{gi*&^#m> i!(igBg®±0«lfccD->3"yh^J^cD^ft®iiaMT&*3nTl/>£F^ 50 



(6) 



JP 2005-109426 A 2005.4.21 



c t f $t m 4 9 ] 

[ If * JR 5 0 ] 

w 12 m p u , mm&&mm<nffim)icwiwztiT^z>m3im4 9 13 k <d m m m 0 

1 ] 

S^^^ffrU&tf£^Sgt^£n£fS^J14 8-5 o©^f hfr-an:E*oB)t« 

C If * 31 5 2 ] 



c0->3 *y h fc£ MI 



7? $> o T : 











HI 


i: ; 


□ 





[ IS * 5 3 ] 



Su I B [el iR P (i , tulBiS^^i^^^OHtycfcdti 



[ 89 9 5 



m iB S fi* ^ b^t ^ 7? fo] 
£K*tO?3fpHCmjfB 



4 ] 

HijIBS*S±cDffla<0^3 *y b ffi*g.<D o <D — &<D is 3 v b m & . 

»S*»»L&tf£j£StB5te<*n5fS3RJS5 2 * tt 5 3fB«cC0M7t^So 
[ IS S< 5 5 3 

[fSWopJSffl&BiW] 

[ ffi # f? ] 
[ 0 0 0 1 ] 

* 5E W3 , 

[ 0 0 0 2 ] 
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*/c, m yt & n r> m fc « > ^ ® jg ^ iwi « tc ^ ^ jg (dof) ^s^^?s: 

& t>* ^ j5 gsi ft 5 ti^n^ni^Tco^r-a^n^o 

R = k , • A / N A ■■■ ( 1 ) 

<5=±k 2 -A/NA 2 ••■ (2) 

[ 0 0 0 3 ] 



OBSPfttil^LTV^o fit, 
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o (i) a: . (2) Sck^ MmmR*M*bz>rcibic > i^isgi^s< it, Ba p » n 

[ 0 0 0 4 ] 

n (ntiiK<*Ojaiff*"eil«l. 2—1. 6 *S jg ) fC*Sclfc«:3FiJfflbT/»«fi*rRl_fr 10 

5 £ £ t> fc . m&m&&tft n felc&J:-? Z> £ 5 t> <DT? & 2> 0 
[ # If £ it* 1 ] Hftj|» 9 9 / 4 9 5 0 4 f/^7Uyh 

[ 0 0 0 5 ] 

^ c 5 t\ ± ib * s w tc w t a ^ £ jb # # ffi -r s 0 

[ 0 0 0 6 ] 

fflU^es«o^i&7?r^^»-3r--^iS3(cgs-r«^g-efeSo fit, s^o^i&^ft^jiuiB 

X;l/^^f) K « » fg £ b T . * — V^O^ft^^l^JgC-r^v^^P^jS^^Dfct) 

H*cffiia«*H»tc««?n&^s^^fiff s raits us c t ^(swsnr^ 

[ 0 0 0 7 ] 30 

*/c, Ji IB fie * s w « , fct*&&MT&iBM&i&ffi&m&<D&mftfafoffin&m{*<D 
Tmm<D&T*m&*®iRTz>mi&T~%>%>rcit>, m & * -\- ft ic & ®l x* % & m & & & z> £ ^ 

«tSi:-So MJC. S/v-SSL/cvmlL ft 0 '4 ^> £ ^ iix^B^ntl^li ( jg Jfi 
[ 0 0 0 8 ] 40 

£ fc , ± IB fiE * S fB T W: , lKf0^fj7J^o^g^tc/Si;T> ^^^(HjiR-r^fiiE ( y 
Is] JR & BS . fg^[EliR^He<* (HiKg^igiKyX/l/ftif) KSWitffE£-rSRjfi613:tf 

[ 0 0 0 9 ] 
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[00 1 0 ] 

±i20RiB*<Ki*'r^/ta6. *SIWti:*]56co^Sg^^t*0 1— m 2 1 *f IS U Jit 
[0011] 10 

*?8TO<OSiol£«n;:fi£*tf\ — (l) ^^LTSI (P) a 

S^7t^» (PL) (AR 1) £r^£y«ffi (P) ±£> — ( A R 

2) *««-r*te«>K:, Si^fl^ (AR 1) tcWLTS*SlfiSScO7?^(C«ltlfcJfi»<0ffi 

«^a«(p)±tc«{*(i)o«ift*w«FK:fT'5«f*«fe««(io, ii. 12. i 
3, i 3 a . i 4, i 4A) t &m x- zmytmw c e x ) # « « * n * „ 

[0012] 

o a ^ m m -e $> n a x m , - x «l + y m s - yio*s< ttio©!*^) a f* <o « 

[0013] 

*«W«0»2(O««*ctseAtf, m*^* — >Ofl»Sr«tf* (1) ?:MTli (P) tc « 
HuiE>**-><D«*S«fc«IB^S«»Jfc3*» (PL) ; 

S^7t¥^ (PL) Ogg^a (AR 1) £r^frS« (P) ±<D-»fc:Sil«« (AR 

2) *»rt"r*fc»K»s (p) ± *c ft & (i) ^««&-r^®^#t*&^« (i o. i i, 

12. 13, 1 3 A . 14. 1 4 A ) £ ; 

t^^mm (ar i) K2»UT»a**»o*iftfc(tnfc*«offi«-eas« c p ) ± <o 

f* (1) © m *K * IhI ^ tc fr -5 SE S iR ^ Si (2 0. 2 i. 2 2. 2 2A) £ % i/ii * £ II ^ 
£EB (EX) tfa««h*. 
[0014] 

»«B«T*ntfX«. - X fflij . + Y (HiJ . - Y ffiij <D '> & < £ - O <D fflj *p £ ) ffi f* <o a IR * 

|W| B3MC fir «? <E> T?. ffi{*<Dla]iR*»*tCfT5Cfctf"l?*So Lfc^oT. » « ± K: « <* # S 

[0015] 

*»wos3o««tcii£^(f, Rfr$£^* — xom&mw (i) ^/^itss (p) tea 
mii'** — ><Dm*m&ic&&? %&&yt¥m (p l) ^ ; 

SiJTt^^ (PL) O « & ffi (AR 1) tt^tsMfo (P) ±<D-«fc:iSSffi« (AR 
2)*JB«^*fc«>fc:»«(P)±*cSR«:Cl)*«j|&-r*}S<*«t&««(10. 11, 50 
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12, 13. 1 3 A . 14. 14A) £ ; 

m& (p) ±cofgf* (i) <Dmw*mm(D{&mT*mmfoftomi*\B\i&mffi (20, 2 1 

. 22, 2 2 A . 2 2 D . 24) t ; & ffi ?L , 

fSf*lH]lR^«(2 0. 2 1. 22, 2 2 A , 2 2 D , 2 4)«aE»|illRfiiHf£:iSi;TS 
a*lsliR^T?Rf*«:|5iiR-rsB)tsKB (EX) ^««?n§ 0 
[0016] 

«±oms»«rtte«»««*jej«T**o »J * tf . c jfi * ) ifij «c n b t hu 

7? $J ( T » « ) <oaf*<D|giR*«:»^ffl!J ( ± « « ) **)**<RSt*ci:'P, K f* 13 MX 
»flp * raw fc: -5 c 4: tfT * S 0 *«^«, S*£<D*£t/j *iRlJc»ofcffi«k:E« 

[0017] 

*«wo*4©iB«ii*c«EAHr. miz^ 2 - > (omttmi* ci) *^lts*s (p) jc« 

WE'** — (P L) ; 

JS^Tt^^ (PL) <D *g i£ Jg; ( A R 1 ) 4ttyS« (P) ±0 — aStCjR««« (AR 

2) (P) ±tc^<* (1) ^r«*&-ra?S<*«$&^1S (l 0. 1 1, 

12, 13, 13A. 14, 14A) ; 

&^mm (AR 1) *>6PinfclHllRffi«T»« (P) ±(Di&& (1) OlHllR^^d^i* 
HI HX«fll ( 2 0 . 2 1, 22. 22A) £ ; 

Si^H^ ( A R 1 ) tC*tbT?Si*lH]lR^1S (20, 2 1, 2 2, 22A) *C J; £ ft {* (h! 
iRffiaoWflHcKHiSn, K f* (1) ttl«t*il#h5^iii (3 1) tf»*snfth 
^y^gtfW (3 0) i:^:fii^a^7t^® (EX) tf««*n* 0 

[0018] 

<**t@iRL#na< T C <D h ^ >y :/ Sfl fcHc £ ^ft^ffltSt^C <h T . S B <£> f& ffc O 
[0019] 

*»W©S5©»«tc«EAtf, ffiffi — (1) ^r^LTSS (P) « 

K t S : J; T SS^ Sti t S ire gi c d6 -9 t : 

ffiii'** — zs<D»&mfalct9i&-t %>&&yt¥Jlk (P L) £ ; 

ts^Tt^^ (pl) (D&mmm car i) ^^tya^ (p) jkd — tc & a « « car 

2) ««/a-rsfc»K:S« (P) ±tc®<* (i) ^ilgt^iftfltl&ii (l o, l l, 

12. 13. 13A. 14. 14A) £ ; 

tS^^gfe? (AR 1) ^6«infcls|iRfi[flT*IE (P) ±Ojgft (1) <D®$Lttft o mfc 
HllRffii ( 2 0 , 2 1. 22. 22A) & ; £r fill £. . 

i* « £8 #1 ( 1 0 . 11. 12. 13. 13A. 14, 14A)*C (1)<£> 
« *& tt . ?&<*[H]lK$Hfi (20, 2 1. 22. 22A) <D ffi (* IS lR ffl H £ IS & « «E (AR 1 
) h^PlT'fT^ni)S7tgt (EX) ffa«ih4« 
[ 0 0 2 0 ] 

[ 0 0 2 1 ] 
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* & m <d wi 6 <d mm ic m z. is , i^/^-y«si)tf» (pd ic & z m&m& ci 

) ft Ltlfi (P) icS^tSC t(C<);-3Tl«*l)tt5i«7j^ffeoT : 

(PL) cOJfeiffiOfgWcSfefeffi (2 a) t <D M ft 14 , * « (P) S ® £ <D 8! 
«]13:«fc9t>flSV'>iKi* (1) , 12 IB ft 3* (PL) co&WZmm ( A R 1 ) ZStsmtS. (P 
) ±W-gptC}gatgJ^ ( A R 2 ) * B f& ? 2> fc *b iC T & C t t I 

m ib ® m m m (ar2) icm%sz txtcmi* a 1 ) ^/Mtf^/^-xDt^is (p 

[ 0 0 2 2 ] 
[ 0 0 2 3 ] 

^ftwcoT*'** ^w&jsmit , ±mmmcomyt^m (ex) 3;/c:«:«ft77?*£:ffli^£c 

£ 1$ $t t "T £ <> * #g W ic «fc tx l£ , AjifJS:^* — yigTfsliJnfe/^ - y^tL, J9t 
[ 0 0 2 4 ] 

*f!^©i7(oi«(cffxtf 1 m-&>*> z - > (omttmft. (i) ^^ltis (p) *c« 
mm^^-xDm^mmict^m-r^^^yt^^ (p l) ^ ; 

* ® (P) ±tCj£{* (1) ^:«*&-r«.«SeSiSS ( 9 4 A , 9 5 A , 9 4 B , 95B) & 20 
*T6*#«ISa* (10, 1 1 , 12, 4 1, 42) 

{£*££nfc}£te;&lH]lR-r;&lH]!&ffit8g(96A, 9 7 A , 9 8 A , 9 9 A , 9 6 B , 97 

B , 9 8 B , 9 9 B , 9 6 T , 9 7 T , 9 8 T , 99T) &mTZ>mi* ] iBlW.mm (20, 
6 1, 62, 63, 64, 71, 72, 73, 74) i ; «rl^., 
fiflE#t&8SKfciaiKiffiB&<D4>ja:< ft ifc <D 1£ 35 (9 1, 9 2, 9 3) 

iisnftiiaitt*tf ssnt^5g)t8g (ex) tfg«^ns. 

[ 0 0 2 5 ] 
[ 0 0 2 6 ] 

*H«©S80l«(c^x.ti < 3rt/^-yiDi^I«: (1) ^r/rLTS^ (P) fc iS 
h3 IS -' * 2 • >'£D^^S«t(c*&^-roS»7t^^ (PL) i: ; 

*s^7t^^ (pl) co mm mm (ar 1) ^#«ys« (p) _t <d — ^ m «a m (ar 

2) £-Jgf£-r3fc46{cS« (P) ±(C?g{* (1) (1 0) fc ; 

fl£ # « *S «l (1 0) « , iS f£ ft 3* Ifc (PL) kttfiiWti:»ll*nT^4«}168i ( 40 

ex) tfifii^niio 

[ 0 0 2 7 ] 

!g8coffi1sHce£^iSft£!BKJ:nfcf, «f£ft^3St^ffc{H;^^«ttf:ffil&mc#gt2Fn 

fc*^T, s^)t^^^igK-r^c t t* ^ ^ — v ^ ^ ^ ft -r tv^ rc^FtP^ofi^^i^ 

it T- # , /^->®^S«±lclfig< S^tSC t T* # £ „ 
[ 0 0 2 8 ] 

mytmmii. s^tc, i£ ft 3* ^ (pl) ^^^tiiS 1 sit aw (1 00) t , m 1 
£ # ai # (1 00) ttsiwic^gi^n, i& <* « «t #t (1 0) ^r^^-r?>m2^:«fgi5*t 
(1 02) cco^iitc^ntf, s^)t^^%3£ifr^^i5:^gi5^t, ® 50 
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£ l rcMW}i*t9i&x.¥?kici*i2it> <e> o £ > fiiuiii«xf - <D <4 S « $g if- ffiij f 

2> tc ib <D =F & ft m 1 5£ # 35 # Ift 9 tt ft D . # S3 St ( S £ tt ) * & & ft. ¥ <D m. m lc 

mottif%>m<Dffif$.ff%£tT*. c n <b =f & m *p m mm ic a mm w & & z & ^ (o T- , m 
^ — (D{xLmmm<Dmmi^ ^ (Dstm^^ic < {Amum ^mm ^ < n o c t # -c- # 

o 

[ 0 0 2 9 ] 

*f£m<om 9 <omffiici£jii£ , m^^^ — xom^^i^ (i) ^r^Lras cp) 

A3IB^* — vo«*a«lc«»-r£«»}t^^ CP L) £ ; 

js^Tt^^ (pl) (D&mmm (ar i ) ^^t^s^ c p ) ±<d — ^cm^^nrc^f* 

(l) ^0iRiT£?&{*[H]i&^#f (20) t : 
i£ {* m i& $l«t (2 0) tt, S^)t^^ (PL) £«S»^c#«;£nTi/>5B5tSB ( 

ex) ^n«^n^.o 

[ 0 0 3 0 ] 
[ 0 0 3 1 ] 

S9(OSI«OB)t8i (EX) tt , 2f £ . J£ ^ ^ 2£ (PL) ^5Rft§^ 1 5^fgp 

*r (i oo) t , si 1 3£ # « «■ (i oo) ktgKj&gtc^^^n. m ux $s m (20) * 
s:^t"^^2S:^pgi5«- (1 02) ^i^.}i§o c<D#t/35uc£*ite\ ®L^?t¥?k*^n-? 

js a < ft -5 c t^T'$5o 

[ 0 0 3 2 ] 

*%0flcO^l 0 <D 8g « tCfiE *. fcf . ffi7£'< 2 — XDm&mW (1) ^/TlTlfi (P) *C 
h^>** — >0#*S«fc:ig:e-r*SS&}fc3*5S (P L) £ ; 

iRj-rScfc^^iBH^nfcWJ&n (i 3 a. i 4 a) *6»#«:«jist§»*ffi»a* (i 

0 , 11. 12, 13, 1 4 ) £ ; 3k m . 

tcfli»ia««ea^e>Kf**«i&L«i»s«meisiB (ex) « « s n s 0 

[ 0 0 3 3 ] 
[ 0 0 3 4 ] 

^zzmcomi i ©ffi«fcsf^tf, mfe'*2 — zs<Dmttmi* (1) ^Mtii cp) tc 
* n re « » p (i 3a, i 4A) zm&*m$eiT &mi*mf&mm a 1 o . i 1 . i 2, 

13. 1 4 ) t ; 
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tfifzmi&titfa'? & & $ tcmmis tirc\stiin (2 2 a) ^wl, mmmfc&f&mmfr z 
&f&z nrcm{*%mw? %mi*®i&mm c 2 0 ^ 21, 22) ^ ; ^i^., 

K:WE0iRP^&»f**I5liRb«ttS»)tt»B (EX) « « S ti * „ 
[ 0 0 3 5 ] 

* » w o gi 1 1 (ommcomytmmic &ti&, m&±<Dmi&<D is a * h««oa*iBi^ 

->i?:I1g±(cSgg< & 15 IT S c i: T * * „ 

[ 0 0 3 6 ] 

^awofowxsis^ifcw:. ±iaag^o^7 , e^s (ex) *ffl^«ci*»itts 

[ 0 0 3 7 ] 

*c & m jg & < Bftjait** So 

[ « uh co s» m ] 

[ 0 0 3 8 ] 

*aw«c*ntf. flavor, s««^»tstEfccDBi*c«»««*jgrtcLfc*» 

i$£w*nm? & rctbcomBiCDBmi 

[ 0 0 3 9 ] 
[ 0 0 4 0 ] 

)t)tE LT'89WtSSW)t¥^ I L t , B)t)tE LT?!a«SnftTX^M©^*-y|l* 
S « X -r - P S T^JSfjnT^SSfiPlcjgKDttSS^^f^P L £ . Sg^^g 

E X^(*(D»ft*tt«»JWr*»JW»«C O N T ^i^Tt^o 
[ 0 0 4 1 ] 

P±*c$#l^«*&t-£^i*«^$S#fl Ofc, S1SP±co?gi*l^r[HliR*rs^<*lEliR^^ 

?lt^^r^ m f* *S ^ « i o 7> £ « u /c flg i fe: * 0 re 3* ^ p l oj « m m m a 

S^Tt^^P LOJfcaSSB^tt^iR^Z i:SffiP<0«ffifccDMtc?Kf* 1 & SI ft L . c <D&m 
yt^ZkP L £ S 4£ P £ <£> H <D jfc f* 1 & tfa»)tt^^P L*MT7X^MC0/^-yi^ 

[ 0 0 4 2 ] 

c c t > * * JSB fK -e fc* . E Xi:lTvx^Mi:Si P ^^^S^fSjtc^^^ 

S i/^tc a ft S fp] * (i£7?fa) ClelSfi^iloovx^MCi^^n/cA^-y^affipfc 

So WT<0SiWtc*5V^T, fi^T^f ^P L(D)tl4AXi:- &-r5#rRj*zffli7?iRK Zffi7? 
i^cii^f SrtT^x^M^Sfip ^oiBiigi^fii ( ^ fi ft ) * xmrtfa. z $fi 7? 

zm&frOJi&i&^n'etx^ ex, gy, z j^^§ 0 ft*?. llT^^ rgg 
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[ 0 0 4 3 ] 

V It U > X\ U U — UVX^, S ft ft E L^Jc^^X^MiOKS^Rgi^^rXU ^ h«fci 
^t5RlSlS»8!)*«:tlT^So vx^M±©BrS©I«fi«(i!SBB)e¥^ I L <£ 
D«-4Ifi»flJ<Og)t)tE LTMWStlSo JSI W ft 3* I L^^ltW^n^gTtTtE L 
fc LTti, ffJ*tf*M^>^fr6»ai*ti*JRn«OW« ( g *U h i tl) Stf K r 

FX^i/Vl/-f ^ ( i& fi 2 4 8 nm) <D 3S ft ( D U V ft ) A r F^^^^rU 

- tf ft (Sgl 9 3 nm) & F 2 U — +f ft (ffiSl 5 7 nm) fOl^^^Tt (VUV 10 
ft ) SHtffflt^nSo * ^ flg ^ *3 T tt A r FX^^/VU-f^^ffll^n^o 
[ 0 0 4 4 ] 

vX^X-r — >?MS T«vx^M?:$jftStfOt$oT, IS ^ ft 3* l£ P L <D ft $4 A X 
^ ffi ft ¥ ffi ft, t^^^XY^ffif^T^ ^S^ijnJtRtf 0 Z^fa]tcffl/h|pIgpJ^T$» 
£ 0 VX^Xt^ — S^MS Tti 'J - OTX^Xf -i/HSfiM S T D J: t) B 

Kj £ *a £ <, ^xnr- $/*B»8lMS TDtttiliSICONTIciDSIBSnSo ^ X 
JXf-^MSTlfLligias OtfRtt^tlTV^o £ fc , »li 5 0 (C»lR]t 

U - +f ^ 7$ ft 5 l^^:^e>nTV>ao TX^Xf-v^MS T±i07X^M©2^7t^ 
[6] (D ffi B , Bl 0 (g ft fc* U — -9* T ft 5 1 cfc 0 U T ;U * -< A T* S'J * n . ft i»J *S HI U frJ 
iSgICONT^Ui^?n§o SlffllglCONT(il/-1fT^ft5 1 O ttSISBa StJ ^ 20 
TVX^Xr-i/lflgiM S T D^gg®jT£C £ T ^ X ^ X — M S T 5£ £5f £ tl T 
l/^vX^McOfigj^^^rfT^o 
[ 0 0 4 5 ] 

TfeoT. SlEPfifJOSfefilBfiBtciiatt&nfcye^*? ( U > X ) 2^^tr«i&cDft^St^-(? 

iSftiTfeD> cn6«^*?«ai9P K-e$«fsnn^o **s&jg^K:*5^T, s 

P L (i, fiB<g*]8 *^J^ttf l /4 6§^ti l / StotB/MTS^o ft . S IB 

jtsgp^Tt^i^ 2 tiiis p Kfc^t ltsbj c £ « ) RfftBKiis^enTfeo. yt^m^ 2 

!CliiS»««AR2(Oilt«:l#8«lt5o 30 
[ 0 0 4 6 ] 

)£^i?2{ii5T^i*nti^o SE«7j< i: oSHftlttf SSu^cot?, 2(7)ffi 

»fi«i2 aoisffiitffi* 1 %ssstsci:*^ss 0 -r «: t> . * m m m m k & 

^Ttt^t^iRf 2 <0«*g«ffi 2 a fc©aiPlttfiSi^»«: (;J<) 1 %«ISt 5 «k 5 L t 
^§OT\ 2^ffiftgttffi2 a ^ffif* 1 ^Offif tt^il< , ft^i^2£S*£P 

£ CO !H CO ft * fg W 1 T 1 K * K im tc *T C £ 7j~ c # o o ft *5 . ft ^ * ? 2 « 7K £ O ^ *P 14 & 
S^BjJTSott) ^/C7t^^^ 20ffiftjg«®2 atC^7j<lt (JHSHt) ®S^fig 

[ 0 0 4 7 ] 

» « X -r — ^ P S TliSfiP«:5flftSt)<0-e*oT, SlfiP^aiS^wl/^^^UT^ 40 
^-raZX-r* — ^ 5 2 fc , ZX-f- — ^5 2^^^T£XYX^--v ? 5 3£. X Y X — 
5 3*$ift§^ - X5 4 £ fil T 0 S ffi X — i? P S T « U 7 ^ - 
Xf-^BiSlP S TDKl«fcDffi»«nSo IfiXf-v'IlgBP S TDIiSliSI 
CONTlCckOSlUSnSo ZXf-^5 2^Iitl > C^(C < );^ ZXt-'>'5 2(CS 

^^nt^^sffi pozffi^^tc^tt^fii (7* — T^xfu®) , st/e x, e YSfpim 

£ <i H ftj §p £ n £ 0 $ fc , X YXf-^5 3 5:IltS(lt(C<J;^ S^POXY 

^ faic & ^ £ & si ce^Tt^^p Lo«ffifc*«WK:¥fTJS:3Ffii<Dffi«) # a?j w a n * 0 

ft "6 , ZXr-S/5 2 tt, S«P07*-*XffiHa^«»ft*SJSLTSSPO* 

ffi «: — h 7^-*xss, at/*- — h u ^ u vy^^T-ig^Tt^^p l commie ^t>& 

X Y X ^ — ^5 3 ttifiP©X8ll»lSl&ff Ytt»lnlJcfc»5ttltti6*ff9o ft*5 50 



(14) 
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[ 0 0 4 8 ] 

ISXf »S/'P S T ( Z X "T* ' — is 5 2 ) ± (C , Ii7f-^P S T t ^tf:gK)tf 

fit B > & HI £1 — 1fT^tf5 6tcJ;DUT;l/^>r^T*fi-Sy$n, ft mi ffi HI » ffl 8P « 

iCONT(Ctil^^tl§o 9l98BCONTfil/-1f : F»tt5 6 <D if $J 33 IIUC S ^ T S 

fa^r — ^mmmm p s TD^ifgitj^;5c£T*s«x^ — ^p s kc$^^ ntt^ss 

PcDffiH^^^rtf^o 
[ 0 0 4 9 ] 

£ /c , liXr-^P S T ( Z X <r* — ^52) ± . S«P*Ht?<fc'5fc:fiifl!j7 p U-- 

h 5 7 tffi^thti^o m&j? h 5 7 «lfi*;i/^(c«Sf?nrcSfiPo$ffit{a 

iJlRl^RJO^ffi*^ LT^So c c T , StSPOx^^^ffiKj^L/- h 5 7 i:ori^ti 
0. l-2mmifiO|«Bltf*Stf, i» 1 OiSi^i ^ ^ D f ^in ^ is* i ^anii 
t?L^(i(^/uH^<, SI P ^Hlifi^^l7tt^«^t: mm 7 Is — h 5 7 ic & K> 

s^Tt^^p LOTtcfgf* i j# -r ^ c fc ir * o 

[ 0 0 5 0 ] 

mtei&t&mm 1 o m 5£ o ?s 1 *nfip±(c««stsfeots-3t, {* 1 $g oj 
«ftSii«f*«iegBi i j&zfm 2 i 2£. 1 ?g as 1 ltcsags^w-r^ 

±tc«*&tl>«^n 1 3A^^t^^l«|&gPMl 2 {« 3& 35 1 2 k: SK K * *r 

ip±(:«^t^«$spi 4 A*ttsa2««»#i 4t*i^Ti^o mi. m 2 « 
*& gp i 3. i 4 tiSiPoiffitcifi^Lrif ^ntfcD , sfip^ssfSitfe^Ti: 
^fcaftsfflifcRttsnt^So r (* w « . $s*?i 1 0 <o 1 « js& a* « 1 3 a 

jS^^i^cAR l fC^lT^i77f^]-^l ( - X AH ) IS ^ 6 tl , !g 2 « gfl # l 4 ti flfi T5 - 

<R'J (+X0M) [ciStt^ntt^o 

[ 0 0 5 l ] 

mi. m 2 {£ *s as 1 i . i 2 o^n? nti, i» 1 ^lRSt^^y^, & *d je # 
y^f ^i^tfe^, « B 1 i a , i 2 Asr/ws&stti 3, i 4<Df nfn^/nt 

8fiP±Kl«* l SWI&TS, £ fc . HI I , IS! 2 i* 3$ l l . I 20JK<*«j|&»f^« 
9I»»»C O N TtCcfc 5»J»«n, M»giCONT«SK !g 2 i£ gfll l. I 2 
lcj:*i«P±l:»t*#ttl?IB6ft0O«»«Jfti**nfftafiLTSIiWffiT* 

o 

[ 0 0 5 2 ] 

*: n £6 fig !C 43 ^ T , *g I /R £r ffi l ' 6 *i £ 0 #S 7K A r f ^ v U-Hf «(0 

^^^>*r. m & &7km^ *s 7& zmmz nzmnmcomm. ( g « . h «u i i) & t>* k r 

Fx + J/TU-fJt ( i& fi 2 4 8 n m ) ^Ois^^T^ ( D U V 3tt ) fcaifiRl^TfcSo 
[ 0 0 5 3 ] 

7& le] IK ^ ^ 2 0(i»«P±(D}Rf* 1 4@iRt5t)OT*ftoT, S1S P OS ffi tC )fig L 
TS2S^nfcIeJiRa2 2 A**T5lH|iEai5«2 2 £ . C O le] iR 3$ W 2 2(cgSgS^**r^>lHl 
iRf 2 1 A&ftLT&ffiZftrcmte\n\i&1$2 1 £ <1 * T V> £ <> i£ {* HI i& SB 2 1 liMxtf 
K^^V^^cD^^I^H. Rt;iHjiRLfc}K<*l*KS^S^>^#*ffl[^T*3t). SIP 
± <D ffi f* 1 [§] MX 3$ # 2 2 StflsliRS 2 1 A & ft I, T \b\ $Z T Z> 0 WiW\z\i&t$ 2 1 ©?K*Ih1 
iRidfftifflagl C O N T M £ 9 ftj 95 £ n . ON Tte?&{£[H]i&gf$2 1 tc <}; £ m 

(ft B# Iffl fc D OjS»l5liRfi«:SiJSUPlft6T&«o 
[ 0 0 5 4 ] 

£ fc, i£ 0 iR 1$ Jg 2 0 O IhI 1R SB 2 2 <D H M IC , ffi f* 1 ^rJi«g-r^m^S^O^i* 

h^-y^E3 i tfjg«?nft h 77 y»t* 3 0^EE?nT^So 

[ 0 0 5 5 ] 
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[ 0 0 5 6 ] 

m 2 ItCtt,-? & 5 . Loe^^^A r i a y n* ^ irj c it m * ts ft ) ^ s ^ 

i *ttyj; 9fcs« P±o-SftcigfigsnTt>5o fit, g^i«A R l oiil^A 

R 2*««-r*fcft<DiSf*«|&«#| 1 O^m 1 #t #S SB 1 3ti*S^SS^A R 1 *C *f L T t£ 

fRj - 77 o?j ( - x fflj ) &c k » e. n , m 2 « «e gp *t 1 4 i* 35 «j ( + x $j ) as e> n t 

[ 0 0 5 7 ] 10 

@2sy0 3tcfNfc):at:, mi. m 2 {&%ei%m 1 3 , 1 4 & . mi, ig 2 « *s as 
1 1. 1 2*^6i3Stti«nfe»i*i*ij8ii'rart»fflia ( ft sb ift ) 1 3 h , 1 4 h £ , 

«5 £ K 1 3 H , 1 4 H*i!SILfe»ft 1 *S«P±tC«l&tS«<&P 1 3 A, I 4 A t& 

S 1 i<*i$&g|5 1 1 ^^li;tfe§o ^ U ^2«|&g|5ttl 3, 1 4 <£> « |& P 1 3 A . 14 
Ati^nfn¥iS^R««(Cgfi)i$tlTfc^ CtOfltlSPl 3A, 1 4 A (D Y HiJjfalC 

*3 £ It -Y X fc* , '> & < i:fcg»i^A R l OY«;£rentc:fci*sit^X<J;9*£r<&*J; 

5K»ssnti^o ^lt, ¥iSKMttc^fi)c^ nto>i ( fltj&a 1 3 a, i 4A« 

j£ * 7? fa ( X 7? fa ) (cHLtjSBa«A R 1 4«tyJ:^EIBSnTt^o ?&{*{«*S$S#t 

1 OB, ffittni 3A, 1 4 A SSfi«AR 1 IC» I t S4 S SSO^IrI IC «tift 20 

it ^ <d & b ^ e> . -r & , ffijgojSKSBis a r i os^^w cc tom-v &mmm a 
r i <d m m c + x Tar fp] m % - x 7? [r] (Rij ) ) *^6«f*i*ra«ptc««&-rs 0 

[ 0 0 5 8 ] 

[h] «g 18 2 oco(eliRa5«2 2 BlISttgPWTfe o T, IiP^$S(:(p]< £ 5 tc 
3Ktt^a«W^Jg^SnrclHliRP2 2 A £ . 0 1KP2 2 A ^ f> 0 * ? tl /c Sft 1 St ii -r 
Z>mVi(Dft{$Qm ( ft gBSrESS) 2 2Hfc**rLT</>5 e ^i*[H]iK1l#f2 0<D[H]lKgB«2 2 
« }g Ih) IR fiS « 1 0(7)fit|&gPtt 1 3. 1 4, J&Zf&Lmmm A R l^rJ&DB^ckdtcBEB^ 

&m ( # 9J ^ ) 2 4 lii»Mt6tt«I«« (tt«0) 2 3^Br^BBTi8y6nt^*e 

-r^t?^. s^iiA r i & m o m & & o ic m mm m til z n tc m i& a 2 2 a <o ^ awe <± 30 
*a as «• 2 3^ia^e>n/£:«ifiKi:35:oTi/^So <±«a5«2 3 tc 0 ftm z titc^m^. rs 2 4 
©tnf naiTTSifii-piiLTt^o fit, [3iR8R**2 2<D5'£, 0iRn 2 2 a^w 

t§T«g|5«Sffi POgffitcifiS^n, — 7? > ±«BSI5tt«»<D#fflffiHI2 4 * ffi Rfl W fc: jfc 
^^Si^^RgS&T'&S^ — *--- ;l/K»2 5k49tV^o ^ IT, C tD v - * — y|/ K SB 

2 5tCliIiRW2 1 AO — «B SB « « ;£ ft , fteffigBtf*8f*:lH]lKgB2 HCgiJtitt^o ft 
{SlgiE«iffi2 0«, iStt[«iiixgp2 i ^ii/jr^C 9, IHJ ljy n 2 2 A C 0 l& HB « 2 2 
) & [h] MX § 2 1 A?:/>LTSfiP±tOffil*l^(5]lRt^o f & t> , IsliRP 2 2 AOS 
H(fi»^a«P±Offi(*10IeliR%tf^lHjiRffiH^*5. ?Kf*lsIiR««l2 0tttS)K«ttA 
R1^6«ftfc|HliR(ftBTSffiP±^ffli*10|HliR* C C T . ffi 
(*0iRIS2 0 O le] lR P 2 2 A«¥ffilSBSn3K«T**^rt9:»SB«A R 1 40 
Stftott^o -T^t)^. 01RP2 2 A(i, Si^fi^IiA R 1 O 4 OOl ( + X 7? 

[p] OPk - X 7? IrHJBL + Y 7? ft «?k - Y 75 ft ffifl ) . tl) ilggf «A R 1 tC^LTgS 

tS4oosifijfci8nrc4ofl){iBKffSiT^So l/c^ot. ffi(*igiR««i2o«. 

IS IB fft J§S A R 1 *ffiDH€ycfc?tC«tteftT^£leIiKn2 2 A <£ 0 > JS ^ J§S A R 1 frC *t 
LTS^^^^^77r^^^ftfc|ga(Ofit@T*SteP_tcOfgi* 1 Ols]iR^:(Bl^iCtT^ C £tf 
T't So 
[ 0 0 5 9 ] 

^ L T . « *S «S *i 1 0 O !g 1 , IS 2 {* SB « 1 3, 1 4 f tlf n^KI&P 1 3 A . 

1 4 AtO^Efii, T&fr%MfoP±lcttT%mi£\<Di&$ei{iLmiZ. S£ [e] *K {u H ([EjiR 
P 2 2AO{uB) £ *g g$ 1?g Jgc A R 1 £OfflfcStt&ftfc#lJSfc3S:oTl^So O £ 0 . 50 
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m & m #§ i oici:5it«:i©««tt, mte\3wmm 2 o (Dm&®i&{iLW t®&mm a r i 
£ <o fa t f? t> ti £ o 

[ 0 0 6 0 ] 

H4BS«PC5fi8LTEIStiftau !g 2 f& SB « 1 3. 1 4, &tfIsllR8P»2 2 

*^-rssa5t£^ffljwfffiHT*fe«o 0 4 ^ -r cfc -5 . » # m « « 1 o <om \ . m 2 « 3© 
sb w 1 3 , 1 4 f nf n<ort»8S8 1 3 h, 1 4 HtiSfipo^ffitcSLT^ffiitcs 

tt^ntt^o HI tit , ^f*0iR^^2O^©iRa5«2 2O^gp»5tSS2 2H ( # »J £ HI 2 
4) a«PO«ffiK»LTStfiBK8tt6hT0^, fit, 91 1 , ^2«|&g|5tt 

13. 1 4tCJ:l > SSPtC*ft§ift 1 OWISfil (i$&P 1 3 A, 1 4 A^ISIfil) 
« . & lei iR m m 2 0OiSi*lH]iR{iH (0IRP2 2 A <D IS S fu B ) £ *S ^ ^ A R 1 t <D 10 
BtR*«hT^«o S fc , fi»«*JRPLfc8U 2 {ft fft SB # 1 3, 1 4 CO * tl * tl 

£&ffi7£mi&rctfffinTm(<fz>tiT^z>t£t>ic, 0 ir sb «* 2 2 1 > 2 sb « 1 
3. 1 4o*n^ni:t>m^ffi«ifcttHinTig:tte>tiTi/>So * , * * ^ t a . a 

ttllt « *S P 1 3 A. 1 4 A, 0 1RP2 2 A, iR gK3t¥S P L OTSfflf nf tlO 
Zffl7?ienc*5«-£ffiil ( M 2 ) (i IrI D IS ^ 2 tl T ^3 o 
[ 0 0 6 1 ] 

fit, g 1, S2«H6»tt 1 3, 1 4 £) « *S P 1 3 A . 1 4 A*>6SISPtC, Sfiffi 

ictt^Tiz&mmjjfafrzmi&ztircWifti it, tsmyt^^p l 0 ^ sb c^?i?2) 20 

S& SB # 1 3 , 1 40niK»fflLft«ftltt, CO«tS»ttl 3, 1 4 <t^fi^SJ|iA 
R 1 tcWbT^ ffl!J*cBBH*tlT(/^l5liRfi|5«2 2 <D ID IR P 2 2 A <fc 9 SfiiS^ 5 Stfil 

[ 0 0 6 2 ] 

CCT. ^<*{£^$S«tio&tf^f*0iKl$ffi2o;£^ 

i* i ^ as is -r s SB « *± , #J tf * v 7 ^ ft ^ * u v 3? <o <& 1a Hi *c £ 0 £ ti t t>5 

o C tWC <fc 0 . «<* 1 tc^JWSltftSnsc i:%ffllSlTt5o 
[ 0 0 6 3 ] 

mwrn^Lmm 2 0 o 1*1 « sb « 2 2 <d 5 %&^m%i a r 1 tc *t u r n m ic ** , jk » @ ir « 30 

St 2 0 <D [*] i& SB 0 2 2T'Ie|lRL$n^j!)^/:^<*l ^ffiffir&m^fi£0*&teh^<y:/® 
3 1 ?B file <£ tl fc h ^ y ^ SB 3 0 & m tl T ^ £ 0 h ^ -J 7 SB *f 3 0te[H]i&g&#2 2 
O fflfl m Ifc 0 # 6 tl T V>5 o h ^ *y :/ ffi 3 l«h^y^8B«'3 0cO'5%S«PffllSr|p] 
<ffi (-T^to^Tffi) TfeoT, ^ 4 ^ "T £ 5 tc , 7j<¥ffifcWlTffif4lti^o Si* 

W tC « s h77^ffi3 1 ^SKSSSA R 1 ( ® a « A R 2 ) *f L T ^{ffl tC foj ^ -5 O 
ntSSPfOgglcJILT SI tl S J; v &c ( _c iSj frv <fc o k. ) m *4 L X ^ & 0 h ^ *y SB 

[ 0 0 6 4 ] 

@2iC7S-rJ:^c> h77^Stt3 0«¥BffiS«a5Mt*feoT, HHRgB«22tCffi{'& 
^^^^tC(e]iKgB«2 2^^(HiJS^Si!^nTi/>^o ; eLT. h 7 7 ^Stf 3 0 O h 7 y 40 
:/ B 3 UiiS8i«ARl ( rfi til A R 2 ) **0Htf<fc-5ti:EllSnrfe0. * * «8 
BmtrClotf % h^^y^SB>W3 0RffC^TI<Oh77/ffi3 1 ti¥HfflBS«RJB«i:«:o 
T^So -T^to^, h77/»tt3 0Oh77yiS3 1 lifiKK^lP LOJtMAXSI 

T* (i , ^fi7?fS] ( X fft ^ r&J ) tCfctJS h77^ffi3 l©i?^> # ^ * >3 FrI ( YttSlRl) 
t«lTS<4on^ e I^ft«:»tCB, 12««i«AR10YW7JrpJ**aB*C*nS"r§ 
ffi@(Cfeit5h777B3 1 ©l^^ifeK ftot^So 
[ 0 0 6 5 ] 

h^'y^ffi3 1 tcti, ffii* 1 ^cO^aft^^^^MfSftSa^ (m7j<ftS0 ; a) AS £ tl T 
o *l|]5BJB®*c*5l>T. 1 7K T & ^ /c i6 , h =7 v 7 ffi 3 1 fc: ?K ^ O ft] 14 ic 50 
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m c rz m ffi aa m & m z ft t ^ s 0 & £> , a «x p <o a s k: & j§ ?j< 14 cmmn 7 o - s o ° *i 

Jg) <DA r F X 4^ is V U- if ffl (Dl)fetl (MAtf, * M /£ ft X J5£ 1* S ^ *t St TARF-P6 1 00) 

wi*sntfeD, h77yi3 i <d 1 tcwtsiftSfDtt^sfi p ^ssoisft 1 

[ 0 0 6 6 ] 

§ i& i* l ti @ 14 co €r ^ 7j< r* & £ fc #> , h ^ v 3 l ictt -? Z> mykitl&m t L T , m*. 
if7;l/3-/i/fti;ifi(0^it^fia©«iHT'llfi«:igSt5ctT, h 7 7 7 ® 

3 1 tc*t iti7j<tt^w^t^o & * , h77^S3 1 tcWLt, ey * t* aa a # x t 

LTII (0 2 ) *ffll>ty7X7S!iitso 2 y^Xvjai^jgtc ^ottiyk 10 

[ 0 0 6 7 ] 

^IC, ±iSlfcR)t8lEX4ffi^TVX*MO/^^y«5:IfiPKg)tt5^ffilc 
[ 0 0 6 8 ] 

«ie*ft, ^m^t^^p l^wlt, vx*m#-x7?irj c x « + x # iri ) k 

77 irj ) • v ( 0 « ta ^ fg m ) t^ltSo fir, 05O¥ffii(citJ;9(:, 

S ffi P ± tc t± a » (O a »y h^Si^cS 1 ~ S 1 2^»^*ntl5t), 1 7 h « ^\ 

<o gg >t «$ T ft tc > l«P^Xf7 ^yygifCckoT^^^a »y h m m 1* j£ S & fit e &e 

KW-rsftiEKJifijaa^w^RtonSo & *$ , * *sfi » « -e « , «»8icoNTtt, a 

^Tt^^P LO^fftAX^05O5S)^^EP5 8tC»oTatfJ:"5tCU — IfT^ttS 6 <D ffi 

*S:t-^LOOX 3«eilt5t<D!:tSo 30 

[ 0 0 6 9 ] 

ONTIi»ftK««|i O^rlgKjL. »*P±lc»r*«f*tt«»tt*BI!tt-r*o ffirSSB 

«AR2*jgrii-r«fca6*c»i*«ie««ii 0 <o k 1 , m 2 as 1 1. 1 2 <d ^ ft ^ 

ft*- 6 £ ft ft I tt , SJfif 1 i A , i 2 A ^SrtiS L icitk, m 1 , IS 2 ««ftas*f l 
3. l 4 4MTifiP±t«<SSn, SBft*SPLtIfiPkOHtiSiffi8AR2 
£:7K/£-r£o CCT*. 0 4 tc^-TJ; 7 tc> ftl&f 1 1 A , 1 2 A L feSft HiftlS 

ffitt 1 3, 14CDf*jg|$fitggl3H. 1 4 HOfi^flPltLatf 0, ftUSP 1 3 A, 1 4 A £ 0 
SffiP±<D/£^ttffltC«J|i&SftS 0 C CQ £ # > 3& n 1 3 A , 1 4 A tifigtH A R 1 <D 40 
X $fi 7? ft ( t£ S 75* ft ) P8flJtee«SftT*5&, HI8BCONTB, $ $1 #i 1 0 CO 

« *S P 1 3 A, 1 4 A ctOSKiSA R 1 OMWJfre>S«P±'N£>ifc{* 1 CDGtfcS^lRjB^MC 

fr o o 

[ 0 0 7 0 ] 

m&i&i@; mm \ o a , s^war 1 osiic»&6hT^s«!iep 1 3 a. 1 4 a £ 

0, f4b%, S^M^AR 1 tWLTa451l«<D*lSl ( + X 7? fnK - X 7? ft ) *C « ft 
fc^g{OffiB*>6®i*l^r[pl^^«^-r^o C ft fc: J: 0 . « tft P 1 3 A. 1 4 AA^Ifi 
P±IC«»?hftiSft: 1 ttKSMMA R 2 t'>4 < ^^SKfiaA R 1 *01C^IBBT* 

[ 0 0 7 1 ] 50 
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**«s»»k:*$^t % & ^ st « a r i <Dj£&jjfammfr&miRp ten i^thii* \ 
tsB, sjwshcont«:. mtemtamm \ o com i , & 2 m f* m a* i 1, 1 2 o 

*f L T - X (M ( T *S P 1 3 A) ^608#i4, + X «J ( IT £: 13 « P 1 4 A 

) &<DttLf*a & 0 & < L . — 7? > ««P*-X7Sieaic»»LooBttaaa-r£»<&, }§ 
««S«ARltc3*LT+XfflfJ*>e»OSSf*fi«r. -Xl^60*#fli 0* < t5. 
[ 0 0 7 2 ] 

£ , MiglCONT^, ffi#lsllR««2 0O?Sf*lpllR«fl52 1 «r JB » L , « Hi 10 

S! 1 0*cj:**(*lO«ie»fPtitfTLT, »«P±<0«**:lH|iR»f^«:?f*5o C ti cfe 0 
, 0 4[C^-Tcfc9tC, {£ *S P 1 3 A > 1 4 Acfc t)fi«ffi«A R 1 tC W L T J^itC i»n§ « 
tS P ± O flS f* 1 « , [5|lRP 2 2 A J; n^o IeJlRP2 2A^e)IeIJR^nfcffif*lti 

tt «j « 2 3 ic * o {±w z ti fc& m&m 2 4 0 n ? n * m m u t£ , v — ^ — ^ f 95 2 

5 Cl^t^o Vi*-;I/F»2 5 tc m ^ L l ti: 0 iR f 2 l A£rjioT?&{*[H]iKg& 

2 1tClellR^n^o C <E> £ -5 . * m M m T ^ l 0(D$»le3iRg|5 2 1 C^LTlScO 
»»JSB2 4tf»»Snt^5ia*i*T^8. L T > ffi<*[9liRi«2 0 , & fii 
SA R 1 4 8(Dit?J;9(:ittf»nT^§lH|iRP2 2 A J:t)> jS^M^cA R 1 (CJtlTS 
&£}Si&07?falC|||nfc«^<^{£L®, IT & fc> % . ^fOg^l^AR 1040(7)1 ( + X 
■ft |p] ffifj , - X 77 fa <»k + Y 7? ft (RJ > - Y 77 fa M ) fr£»«P±Offi{*10I§]iR*|^B5(C?T 20 

5 o 

[ 0 0 7 3 ] 

fflillCONK^ 1 0&t?ffi«:IsIiR««2 0tCcfcOa«P^*ffitC*f 

Xf-y P S T4X«^|p1 (^fi77[^) » » L & £ . YX^M(7)/^-yi4g^}t 
^^P L £ « 1£ p £ <D <D f£ 1 RtffiK)t¥^P L4/MTSiP±fcS^l7tt^o 
C <D <h 7* , « *S «gfit 1 0*4^aE7?lSltCBIILTS»«B«AR 1 ©ffil^6««P 1 3 A 

, 1 4 A^Mtift: 1 (D&lfe&mmiCft T ^ Z> <DT* , *I SI A R 2 ti^-lOfiif 

«P2 2 A^/riTS^IiA R 1 <Dj£a#lRlK«J*:dtf«je«H«A R 1 Jl H O it §& <D <u 30 
B fc: *5 V> T fl£ f* 1 (si IR IrI tf o T l/> S fc «> , JR » 1 <D S « P ffi H ^ <0 8K ffi ?R » ^ 

fcLTttKtSiHLt^SOT, «f*H|iR«*2 0tc<J:SlHliR«:R»K:fT'5 
[ 0 0 7 4 ] 

IS 6 ( a ) U , P ^ r X ^(ojfrC^i/j L /j:^ bl^ P ±(CS^^ nrc^ 1 ^ a 7 h 

ffi (P]^.tf@5fOS 1. S3&<£5) ^I^JHI t ^ 1 O^i^S-TiSgT^ 

£ o me (a) icfcl^T. fiB)t¥»P Lfci«PiOB02n(c«LT«ien l 3 A . 
l 4 A ^ 6 ffi » l BS fc: « *& S n . cntcj; 0 & ffi ig? A R l £:^t?cJ;5*c?&fSffii§EA 

r 2 ^jg^sn^o cc-e. tsKttgi^A r i ic*fLT-xfiajiiia^e>nTi/>^flttep 1 3 40 
A*6«iesn5«#io*tt«fia»ftDois#fltf, + x $j is e n t ^ * « *s p 1 
4 Afr6««?h5isfl: 1 <o maLmm$> re 0 com&m & 0 & < mizz n t v> & /c *6 , 
p 1 3 A^e>m$s^n/c?g*i it + xft\ftic&W}?&&mpi£3\^&<bti2>&oici,Xs 

fi»)t*gP L tSfiPfcOKO^HlcRittEBSnSp */c. « *& P 1 3 A. 1 4 A 
«fc9ttl»JU:iffimL<fc?*:^£}8f*:l 0 HX P 2 2A^D(H]iR^n. S«PSH^85aib/£ 

[ 0 0 7 5 ] 

c C T* . g^p^+XTT-r^tc^ift-r^c^tCcJ:^. S^SKAR l (cJtlT + xltcg 
Wj-T Zm&M&m U > + X«Jtcffii*IiJiRffiH«:fafrtTV^SEliRP 2 2 A ^ ft l ^r^TlHl 
*R-C#*<^ig'&#S£o ^C^>^. ^6 (a) tc^-r^^tc. + Xffi]OH]iRn2 2 A?@ 50 
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iRLffft&frofcfflEf* 1 ttCO»(*li|iRtfl[BJ: 0 + X « *c » » 6 n T l/^ S h 5 y :/ SB ** 3 

oco h77^S3 i r* js ffi £ n & fc *6 > mmpcommmic tttttic rz*)ffim.i>rcOTz>££ 

[ 0 0 7 6 ] 

h 9 y ~7 ffi 3 1 & ^ SUS A R 1 £r^ty?£iSffii^A R 2 S *P £ L Ttt (HHc |S] 

<* m (i«po»ffiisiicS)£ta*a) cwlt, isp^77/B3 i t com com 

[ 0 0 7 7 ] 

* fc > + x w k m » h n t ^ & i& net n 1 4 A^etti&jnsisftiti, - x (bj m z 

+ XlOI5]iRP2 2 A^«LT«|&p 1 3 AJ;0jfi^SI[Cfe§«$SP 1 4 A £ <D ffi f* 

«^ij()^>§<ss^tiTv^^T% + x fflfl ^ si -r & m « p *c ?g f* i ^§io5e»ntt 20 

[ 0 0 7 8 ] 

Si 7 hSWoRftUHtfUTLfcei, Wigi C O N T (i, fig)t^^P LO 

JS^nS^A R 1 1 >y h m M £ S'J <D m 2 (O is 3 -y h ® « IC K » "T 5 «> tc 

ft s t , ^>3 7 h®«s 2(cWLT^i8)Kiaitsrca&ic, siaaicoNTtt 
i«pio20(D'>3 7 n«s i , s 2 mr* y mil fate * ^ v ¥ ^ ? z> <> c o £ 
% . mtei&*smm i o iz. nsp_ho2 0(D^3 7 hS«ra«oxf7ifyy»it(Lfeit 

tCte, »J»«E C O N T tt. Xf7 tfyy^B*T'©H*«J&«* 1 0 6 <D»« P ±fc: 30 

<"T^o c tile £ K> . B«fflik:«^La^XT7 if yy»»*T'<D»fi PfcWtSffift 
««i^»A6ti, ft ft $a S {* (SiP^ISXf-^P S TtD-F^nti^a 7 
hSHi^S 1 ~ S 1 2fCj}tSB)tii|litf87LtifiXf-^P STfr5 7>P-H2ft 

s ft 5a m m r* <o — m % «5 -r § ^ ® p o & ®j iu i-v (xt 7 e y^^ijx^ti^u) 

[ 0 0 7 9 ] 

c c t* , ^ #| 1 0 « , SiP^xf7 if yygatfcl)^Tig{* 1 fi^n 40 

ie»i 1 0(i, ^3 7 MiK^tb^c: i:tCcfcD^S^[S]^^t)o/cD, & £ W: x -r* -y 
kfvy»i«Ftft^Tt, tt»P 1 3 A, 1 4Afr&<D«tt«*&»fE*:li«f ( ^ «n ) IT £ 
o l J: 9 ic , «g fit l o tt . SfiP±o«»<0 5/3 7 h««*EI*8«tSi:* 

fc> ffl»co{SH*c»tte>nrc«s^pi 3 a, 1 4 A^e>fg» 1 « se # ft k 

85f ttiS, & # 3* & tig 111 10 fci: . 1 o©SfiP«i:Bat5-iOB*iBlftff^3B7t« 

st* (ifiptfifixf-s^p s Ttcp-K«nt4->3 7 hfi«s 1— s 1 2 *t -r ;§> 

S7t5!!l^S?7irliXr-^P S T^f,7yp-F^n§$T) , 5Sgt<D{£@*re>?g 
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[ 0 0 8 0 ] 

0 6 (b) fc* , SKP*-X*iRitc8l(lLfttf eafiPltcS^snftgZflD^a 7 h 

3 o 06 (b) *C *5 ^ T . fiK3tf^P L tSfiP kOHOSMtcWLTfltieP 1 3 A N 

1 4 A £> f& 1 tfflt»?tl, CtltCct^S^SH^cA R 1 £r^ty£5lCj&?lfiigcA R 2 

Bj&Zt\z>o cct. SKSiA r i (cSLt + xi^i^^ntv^fiti&n 1 4 A ft* 6> 

a & e>««&* n i u - xjjfaic&m-t & « « p icm o?s n £ ? *c it , 10 
i* « 3& as 1 1, 1 2^n^nco#fit^p^$>fcoco^^#t^fl^:^^^ 0 £ tc , mt&n 1 

[ 0 0 8 1 ] 

t^^ffift 1 (ih7 7^ffi3 1 CffioTTBL^ Ih] 1$ #1 2 0 CD 0 l& P 2 2 A J: t> 0 

i&sn^o c n j; o . a* 1 ©aff^nw^oiia^iitJiiciiSjhtsi: ttftsso ^ 

L T > a«PCD-XffliJ^C0^S!l^#oT-Xfflnc^ift^^fg«:g^lib. cntCcfcO-X 20 
iOleliRn 2 2 ATi«: 1 ?r^t[HllKLtn% < T 06 (b) ^ T <£ 5 . C <D $t 
i* [§] IK {fi S £ 0 - XffliJtC^tt ^tlt^ £ h^'y/gPttS 0^h^^^S3 1 T* fK «: 1 6* H 

[ 0 0 8 2 ] 

* fe . c c T* ti , h7 7^S3 l ^SEi^A R l (cWlTMlCfi^^contiS 

fo] m <«*4*r £ j; a £ n r 7j<^p co*) o r t j: t^o — 7?> h^^^m 

3 l#T7?rRjfc:«*4LT^Sfc. n ffi *c 85 ffi L «fe o t t & SK (* x * ;l/ 4^ — (ft S x ^ 

- *c as » s n -r . L^fei»»rRj*c»tEP^»«i'rsBRtcfe9Kf* 1 t* h77^i3 i ic » o 

TTP£-T£J;?tc[n]iKP2 2 A S t'»»L4^f:46, ffi 1 Ih) iR P 2 2 A T* P3 if IhI 1R 
"T^Cfctf-CSJ&^o LftA^T, H5y^B3 1 tt*¥ig (OS) & tc 1* ±Jj fa *\ (D ffi 30 
*» ffi T? & S c ttf!f$ H/\ 
[ 0 0 8 3 ] 

8fiP±lc»t5#ffl«fB»fe0O«fl:«J|&iA^v^l|^Jf', iilS^IiiT 

# ^ ^ « & ~ £ s m m & m m c & o is ^ k t± , h 5 ^ / ® 3 i ^ m £4 ^ m « x ^ < st m z 

Offll*ff*»ILTh77yi3 1 **U*Lr«Ji3Q:a*tt«:W#'rs<lfcJCcfct), tfl £4 40 

tt, ffii*{£*&S. ^SMJg, &tf^f*o***4^<i$ (h^^7 p ffico^i*Mfii'tt) «<d*/<^ 

[ 0 0 8 4 ] 

, @iRP2 2A^rta5tClS:^6nfctt«JSI5tt2 3fc, COtt«S8tt2 3T'»ffl*nftlfia 
<0 # 91 ffi HI 2 4 ^ttSSST'Sot, It IS <D # fij £ 59 2 4 I ^ t S "7 - - ;b K SB 

2 5(C[H]1RI2 1 A^r^>LT?g^[HllRg|52 1 tf«a*nt^Si«t*5o CI tl IC <fc K> , 

»ftt*S5o cct*. ®iRa5#22o^7^r^co^{ite<D^n^ntcfet^Tis<*i^iHiiK 50 
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5lft«r S&*tt«*t«£L, C ti t,c & 9 m \e\ i& 1® 2 l © » 31 # ffi T L , 

ft c i: fc J: 0 (ei ifc «j ft £ R » fc ?f 3 c t & t? # * „ o s *j , 09 * tf , & {* l © m W) ic jg 
BUT, 0 l& SB 2 2 © 5 5 + X $J © [e| i& P 2 2 Atttftft 1 © & # |h] i& ( ® 31 ) fht 
^ * © fc *f L . -Xfl?l©[a]ijXP2 2AT-«:£m#1tA,T* ($^**^af) K 51 f * tt 

C © J§ , -Xfflij£0|HllKP2 2A{C*3tt^^^a^C^fig«^ 
ffi 9 , ***«®O«fc^tC-3S«E<0«ft:|BjiR«2 1T««:iS:laIlR-rs«^, *♦ * C A, 

ft?s^fcj;i9rSf*(H)iRgi52 i *««a^rsn^Ji«>y©!»§i*^<sT-rs^a$^*^i;*» 

•S-tf&So i:C5^, 31^WfC?£fiSt-£nft[H]l&P2 2A©F*Jg|3 ( g|5 £ O 2 2 H ) {Cft^J 

tWLTift; i o**«?|-rs««i&ffiifflWfi:»ilT?fr«<o-p % Safr»L*fflitfffitf 
oftO*^c/uft^^{i:j;0^i*lHliRg|52 1 ©®3l;>j7bHgT-r£i:t^oft^a$-a-©5§3E$; 
KihT't, cnfCJ: 0 & [e] 1R g|5 2 1 ^-^«T- 6 ^ T t I# @iRSi 2 0 ti $ #: 1 *R 
ft (C EI IR -T S C t*'T§5 ( 
[ 0 0 8 5 ] 

± Bi W L ft «fc -5 {C , ^?*ffi^cAR2^-Sfig-r^ft46fc, SKt«A R 1 tc^ LTS!& 

zm®.<njjfoicmtircmwi.cDiiLWv (*s^«s^ar i © s g & s « m. © m a* e> ) mm. 
p ±<vm& i (Di%i®*mfticft 5 mtemifemm \ o * » »t ft © t , a«p*<jfe*7?ifij (± 

X 7? ft ) SU'Xry tf>^5f|B| ( ± Y # ft ) ^^€y^S©73[S](C^Sj-r^«^T-feoT€> 

o 

[ 0 0 8 6 ] 

fCcfc 9JSifc©fizBfr£>f£f* 1 J; ? £ L ft © T , *0E flc 1 ©{&*& & tffpihfcff 

(<* x - # - — mm.) <05£±1tffi ±-? Z> £ £ # T* # . Ctifc^Ote^^ 

[ 0 0 8 7 ] 

* ft , ft ft M ftt 1 0 fi , 1 3 A , 1 4 A * 0 , S^tSScAR 1 © fi 7u ft W 

1 ^rtt^tSJ: 5 (C L ft © T- , «EStif;»ft l (±^S^(fii(c»iit5lS P 
t?b5B6n«J:5lcLTfi»I«AR 1 fc Mtl ffi £ ft i6 , ffiiIffiJftAR2U:&£ffiitf 
AR 1 ^ttfi^KRrltf 5SJtx5„ f IT, * * it « « 1? « , 1 

iSSlSlKHLT, fiK««A R 1 ^©s^fijT-^^-rs 

♦i*«fc'5teLT»«P©»»*ifiiK:»oTSiin, JS^^^^P L i: S IS P £: © © £ fc 
j! S ii ^ tl 5 * -5 LTRStCEI Jiio, L/cA'oC, fK W *S ^ fli 1 0 A> 6 £ 

ft?&{*i ti , ^©{tt^^wb^-a^^-cfc&ijTt^^p l tsi p ^ofigcRitcie 

P 1 3 A, l 4 A^nfnfrSI^t3fS*I*8It5C i: -z? <* l ©i^n 5 ^ (fi) « 
DixSCttfT-t, cmc^O + X^ft, X(i-X?3l^©H^e)©^(fi](cS^P^:^S 

s « & k t , s^jie^^p l tmmp tcoMfcmmm&A r z *pimicBi&? & c t& 

[ 0 0 8 8 ] 

$ ft ^ ?S#l§JiR^1t2 0©[i]l|5(gp«2 2a, IS 15 Si US A R 1 K t>' {« gfltt 1 3, 1 4^ 
Hty<fc3{CP3^^{cjgfig$nT*30, & ^ M i§E A R ltc*fLTM^^>ffi©!©^fp]{C^nft 
«S5t©(5BT' (*S^^l^ARl©S^«.}StS(©ffliJA^e») S*SP±©fgi*l©(HlUX^:(B]l^{c 
?t ? ft #> , S«P^ti)^\©^<* l ©i?StB : f > fR^^i:i/-'oft^fi5-g-©fg^^^H{c|55<'c t 

# fts. -r & -5 , ®i*[H]iR«^2 oti, i o©«tgpiciwr.i> — ^©s^saasift^ 

^7t§ST- P ±<D±is 3 -y V MHZ S 1 ~ S 1 ZfcWtSDtJJitfJITLT, & 

§Rgi§SAR2^J£/£LT^ftf&f*l©|a]lKtf^7-r.5>$TO , S^iSiA R 1 ^S^iCf 
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— aoig}tffl.ai&{t4<*«:ffi{* i *H>f n^s^tcints^ot t> ® <* 1 & w [hi ir -r 

[ 0 0 8 9 ] 

£ it , mttmiRffiffi 2 0 T'lellKL ^ n & o 1 ^SUST § h ^ v ^SP« 3 0 «r^: 

it, *nm&mic*s^T , h ^ ^ ^ a 3 i « , ^ <* 1 ^ s « p ^ «nc a t ^ m l *r 

tch^^^®3 i ic ffit&z t\ z> rz & , mmp (ommicwii* i z> rz^&-at<D 

fg^^ri^ihi?#^o £ . h^^^®3 i « & m m m a r i *t u t irj ^ ? o n 

. S«P<D«fi^fatfi»*ftK:«:ofcl8K «SSnT^5»# Hi h 77 ^ffi 3 l^TTu 
[ 0 0 9 0 ] 

* fc . ffi ft ft & « ttt 1 0 6 *i . S^7t¥^PLC05feiS(D®i*g®®2 a ^ CO Si ft 14 ^ 20 
. SfiP^ffi{cl^^n/c@7tM^(Olft1tc];D^lSt\ ffit* (7j<) l^iig^K^ 
etSJ:5li:Lt^50T, tSI^^^P L t S« P ^ 1 T* fit Si fc: ffi§ 

*r <i t&x*% z> 1 1 & mm c p ) ±ic«»snft«» (i) # P3 it *c m ir £ n . k i* 

[ 0 0 9 1 ] 

, )88«i«AR 10ilfr6«»t5»(tl tRilcLtt«):^o C <D *S ^ z£ fi 7? fa 
[ 0 0 9 2 ] 

* HI fifi I® T t± > 1 P tC*tt§S^ffilflff*ti:«^P 1 3 A, 1 4 A 

frzcomi* i <D&&*\^wirtz>mmT* i^T^itutt j;t\ mm?* 

+ X®)lZ5£^&WlT &miC&T&%uU i 4 A 7> 6 O i£ tH * ih L ~C ft P 1 3 A (O 
£ ?S 1 ft *S L > a«P*-XWJ*c*3S»l&^SfB(Cti«*&P13A^e^ffitt«3|&* 
ff ihLTttl&n 1 4 AO^^^igft: 1 % K^f S i^ctfe o T J: Mtcti. S « P co 
Xr 7 >y8ft«f{ctt, ft #f 1 0(iSfiPtcWt5»* 1 

*5 £ * £ $ T* CO ft B# Pe3 m ^ "T £ ^ & ^ fc *£> , X ;U — zf -J h ffi] ± T*^ ^> 0 
[ 0 0 9 3 ] 

* ^ flfi !B . ^^m^&^^l OtDW^P 1 3 A. 1 4A^*gfJfSi^AR 1 IC & L T 
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fflfj k » e> n /c « & n o a* & z m w 1 ^ « 3& u , if * s 7? m nil ta ^ e> n «t i& □ *^ 

> iS Sit igc A R 1 tc J* L T ^ St * IrJ W »J tc « l& p 1 3 a. 1 4 A &%>tii t £tg:&ffim A R 1 

[ 0 0 9 4 ] 

Sfc*^flBJBJ8T?tt. M^tt^lll OcDfitSgP 1 3 A . 1 4 Atifi^SKA R 1 K *f 

«©a«tf«» i Tt»tc»ft?ns«^K:tt, js^m^ca r i coa< k: e h « n i n 

^ ^-^-A>T-^to^^^fli^ooift l co^fflS^ffl]^ £ c ^ t* # £ o 
[ 0 0 9 5 ] 

& *s , ± is m m m sg v 1 (4 , mi. m 2 #± *g ^ 1 3, 1 4 taiRst* 2 2 t(i(itnT^ 

S 1 , S2«te«tt 1 3, 1 4i:[H|lRgPtt22t(iSi?nt^tfe t fc^L, ^1 20 
, S 2 1 3. 1 4 4:IsIlR^«2 2fcOMtCCne*ffi3tt^S®3|SaB«*»frtTfe 

cfcl/^o S; fc , ± IE * 3S6 ffi T* « , tftS&gtf^l 3. 1 4COP^gl5SStSSl 3 H , 1 4 H El 1R SB 
tt 2 2 <D F*3 gtf &g 2 2 H(iSSP^gffi(C»LTilTfe§c]: ^ (ClSB^Lfc^, «SLT 
T fc J: ^ „ /t te\ « *S 9$ W 1 3. 1 4 <£> gfl ?5ft g& 1 3 H , 1 4H (6 5tWi«i|&P 1 

3 A , 14 A) *12K««AR UlClRK^aicStfTti^o 1 3A, 1 

4 A ^0iRStt2 2 2 A ^ <OSfi P ©affitC W t S ESI ( ^ £ ) 9 

[ 0 0 9 6 ] 

& *5 . 3& 1 3. 1 4^:^t?^^{«$&^1tl 0, &tfli]iR»»2 2*$itr?Kf*[§IiK 

OJ«l91«T*$}S?n5Cktf»$L^o ctifcJ: ffi ft !3 IR tt ffl 1 0^*£{*[I]i&$Hlt 

©^7t^^PL^«$&as«i 3, i 4 £ &mmm < t£Mz & z> n t ic & o . m» 1 ^ o * 

* O S A * 8)5 <• % jr t m » t * s o 

[ 0 0 9 7 ] 
[ 0 0 9 8 ] 

JilB^3SSiJB8ltC«SiKf*IeIiR««2 0«. 10COfg^lH]iKa52 1^. CCDf£{*lHliRgi52 40 

1 ^[hJIRS 2 1 A^/ritgifn, RS«^aHW^B^^n/cl5]lRP 2 2 A*Wf 8 
0iRffl5*f2 2^«:«i^fc«lfi8-efeS*^ IfifSOffiteliliHa^riftttTfecfc^o C n cJ: 0 0 
!RP2 2A<D&ls]lKtegT*<D[H]lK^CDtf^ g; fc , 3i»J fll =g 

ic on Tteco^^o^f*ii]iK^o^n^noip]^ 

[ 0 0 9 9 ] 

H 7 « . *Si©ffi(?)^ilg®%^t0T'feoT, »{*igiR««|2 0<OilS<OOT«:^-rT 
SiS0T*feSo ^ 7 fc :fc ^ T . }gf*|HllR««2 0tt. ^ 1 ®*0lRgP2 6 , ff!2f&{* 
Is] 1R 3$ 2 7 £ . £ (Dm 1 ^<*[H]iRgP2 6 [e] i& If 2 6 A*ttLTJ8«**lfc3i 1 [h] MX 95 fcf 

2 8 <h . fSt2fg#[H]lR952 7 (C@©S 2 7A*^LT8RSnfeS2@lR»tt2 9 £ Ik ffi 50 
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, m\\3i&&ttz8i±nmmmAR\<D-x®)i f c%zmzn, — -n > i^2[e]iRgt5«2 9teg: 

KS«A R 1 0 + XdtcEB?tlT^5o & 8 1 > Hi2lo]iRgp**2 8. 2 9 , ±12 

mmmmmm, mmpm^^i<m^nt, ^ <o «mc s w- & n fc ft w as ** ^^i^n^ 

iiiz: 1 1 =b ti § o 

[0 1 0 0] 

<fc9ffif*l*3S«P±fc:«l&-r*4:kt>fc:, fgf*[HliR^^2 0O^%mi> 2 ffi f* HI IR 

§15 2 6 , 2 7o^nfn^iii, si&pioffitti^iuiR-r^o ecu. ftimmmc o 10 

N Tti:, ffi<*®iR^1g2 0Offite[I]i&;r>£:. ift@iRfiI(i: ]S C TS^: ^, J: ^ tc § 
o * to "5 , ^^^^Su^rdJJ ( ffi 1 9S n £ T iffi «?J ) TOffittiiR**^ < t5« ft<* 

tten/cs 2 lejiRStt 2 9 cm2?gi*iE]iRgP2 7) tCcfc^miR^^:. - x mi tc m » £ n & 

ffi 1 HI i& §1$ 2 8 (fglffite[e]iRg|52 6) tc££©iR*c*;9;*;^<ir;g>o £ tile & 9 . ft 
[0101] 

& & > ± is m m m m -c t± . g§ 1 . ig2ffi<*[§]iRgi52 6. 2 7 ^ ^mfa^^m^^mm 20 

It 5 ffi fS, T & £ & , g'J ^ K ff o m T* & o T t> cfc ^ o #J x. ti\ as«Ptf+X7?iafc:i£I& 

L T 1^5 t (i , a»SH«ARltcWLT+XfflJfrCiatt6nfcS2I3iRSa5*t2 9 (82 
ffi&lnliRgfl 2 7 ) ic J: £ ?ffii*|HliRK)^0^«:fTi/^ lg 1 In] iR a$ W 2 8 ( S l ffi f* Isl W SB 2 

[0 1 0 2] 

± IE # * ffi m m TMi , ffi f* ig ir « #t 2 otoi«iiRSB»«aK®«cA r i o^gp^a 

[0103] 30 

* fc . ± f 2 ^ ^ SS J£ ffi T? . ffii*I3iRa«t2 0<OIslJRSR»«S»fi«ARl«:K»)Hty 
cfc 5 tCiaWtJBriJStlt^S^, 0 8 *C ^ -T £ -9 tC , JtmoiHliRg|5«'2 2 D^Kr^WtC 
iEf t^S^T^oTfecfc^c IrISHc. ffi fit 1 OtCMLttlSO^^SW 1 3 

S: o T ^ £ O T , ffi {* 1 Tb 11 - nOy?N^Iui£^o'C ffi f* 1 * S lei IR T £ C £ 

^ T* £ o 
[0 1 0 4] 

mrc, mfaj^iumm 2 o (D^^^^^m^m^rcm^m^^^T , mwm^mm 2 0 « 

. S^ffii^A R 1 (C^LT^lE^I^JClBnfcfflH-reDffitklalJR^ (#(ft«fHfe^:0^ffif* 40 

lej ir s ) ^-n^tigijofits. af*wtctt*^aE^i^^«nfcffiHToffif*iHiiR*cfeo 

t>**<"TSCfcfrcJ:D. ^ S 7t -T § U . S«P±cOffii*l^pgm^lp]iR-r^cl^^T* 
[0 1 0 5] 

$ fc . tt <zi as « 2 3 tc ^ o # w * n # #j ^ ra 2 ncwiTS^^y/f 
^r^M^coffii*0iRa5^rio]iRw^^LT^n^ng^L. cn?>?t^^ffi{*iniiRa5o(ii 

lEUffSfflgiltcfflStSC t -P, ffi(*[5]jRfflH^iS^T0iR^*a&&^^cfe3tcbTfe 

«fcv^ 0 *fe. »wsra2 4(D*n^n*cfflButcffi<*@iRaB*»«Hi:"r, 1 o coffins ir 35 
i:lg§(co^sij^p^2 4<o^n-rn^€:ia»coi5iiRS-e»«tu. Ltie0iRi(Of 
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£ # #J 2 HI 2 4T*co(eiiK^^^^p,ti:^.ci:tW^T'feSo 
CO 1 0 6] 

0 9 k-jp-r «fc ? t , ifi^ttr'feortj;!/^, ctt, @9(C/Tt¥iffifiitto«s&gpt} 

1 3. 1 4 « , SKI^AR 10*lE*iajif«K:*tl€ f h»t*6nT«»^*. n m fc > $ ft 
B HX V * 2 0 <0 m HX SPtt 2 2fcP3«lttfc:|B&**, H9tStJ:5t»i|gttT»«9TtJ:^ 

o 

[0107] 

01 0 (a) (C^tJ; -5 fc, ®ft«*Sfl5S« 1 0 <D <« *S J$ 1 3 (1 4) <D |*| gfl fit B8 1 3 
H (l 4H) fc:£?Lf|{*4 0%ag:ttTfc<fcv>o fcS^ttHi o (b) tc 75 "T <fc -5 , ft 93 

3 (1 4) ^P.iiP±l;:et|&Jtl5i^l ^litft, S«P±T?aiffi#<fS£l,fc9« 
[0 1 0 8] 

± IE & * S6 fl5 88 T* « , hv<y:7°g|5#3 0 1 ) (i¥IS«RB«tf*SJ: 

^(clfJBflL/c*^ SP]««, *«^ttS»*T*oTt.J:^. - J5f , Ml ft 1 »H L ^ t 
^<&tt«B««ARl©j6SE£lfilWffll , rfc5fc«>, ±K£fiUB»©J:3fi:, h 9 «y 
30%*R)g«c-r*CfcfcJ:0, WtBLi^friKftltAJgFKftUil?**. * fc , 
±fB*S6J£&iT f li, h5-y^gl5«30 (h7-y7°ffi31){i«RJg^T$.-pTls]lRg|5W2 

2 OSftBlRffiBO^M^ff IcBiRffff 2 2 «K 0 Htr J: 9 iCS(t 6nT^««A7*«« 
# , 09*tf«K««ARl©j£3#fijjBi«J©*fc:K:l:K Jft»«U*ARllCi#LT#j£*2f 

isiK:«tifeffiiifctt»w-»v>«i)«fc-r*ci:*i«-e** 0 ffi ft i ^MEtiiL^-r^ottsaE^ 

lSjPiffll^*Sfe«>, IS & ffi m A R 1 OjtS^flRlMfflltC h 5 -y 7° gfl *J 3 0 * £ It 5 ft* if T* fe 
, S5HllJ;3tt§I«:i^a!?lclSftSo 8: ft , h^-y^ffi3 1«D(iS«4ftS«^c7) 

m A R 1 Oti*l^Sillf*jfiOfi»ftfi*||oj|i» c ):o^s<t8J;5li:LTfeJ:v^ £ 
ft, F7'?7S3 1 ti 7 5 -v hffiT*S&B «:**<, #J A if J* ft © ¥ 9 £ ffi * to ft 
tfT* o T fe J: v\ 
[0 1 0 9] 

_ a i i a h 5 7 ysptt 3 o o h 7 7 7i 3 i <oioii«i* stit $5, mi it 

75 T J; ? K , I>7'^i3 lttli«T'$^Tt,J:l\ H ft Wfc , 01 i (c -f J: -5 tc 
, h7 7yi3 1 l±lrIi«lJ^(i'2^lltl^Kfe5t'tiRill«ffeort<):t\ ccf, h 

, « ft 1 ^r^WtcJi^-r^ii t f t 5 o 

r r\ 1 1 r>> ^ 

k, V 1 1 U J 

i*l££0-/I&#fcffiSBjHg£ft3o ft *3 , fflSJ!lI^h77/S3 KD^Ifct-5£> 
[01 1 1 ] 

T ia ) tt , fi8jS«ARl(c»lT»(llltftfr5lLOhTi»filLHSLT^5, ^LT 

* n ft o » it i tt , 7^y»»3 2Offl(0ffin«3 3fc:gBS»*"eif«*n*c4:tc 
£ 0, fgft l (DlSP^B^oSUJtfKisnSo 
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[0112] 

gptt 3 2 ^nf no)s$ (jfc«75"iP]CD*tr-rx) « h d -e t ^ l , ^S7? ipHc fa 5 {£S *c 

iffiJ:aiTt> ffi f* 1 ^O^fi]14^r^i6^)^fg{t5aS^:S§LTfe< L^tf»$Ll\ 10 
[01 1 3 ] 

± IE m ffi B m & ^ r , h^^^S3 1 (£§tMi7^ >gf«3 2) ic^ltiilt 

Scfc^tc^ffitoa^grtT^Cfc^T^So * fcf . h77^iB3 1 ©5 %fiK«« A R 1 t 
, hv'yV P ffi3 1^^g|5^^^ft^S^^^S^^:<.^J^^^S7?^]tC^^-- gpcD^i^c 
[01 1 4 ] 

* *5 . ± 12 * SS m T* , h7 7^E3 1 Jc^LTSRfbffll^tttcfc^kittWLfttf 20 

itmrntem-t <i z>o «p fc . ^<*0iRii^2ocD0iK^«22tciafgftsas^:Sgu 

ft) P K^r^tyjS^Tt^^P L©^ffi^tcttLTfcS£ffiffciag*:»B-rc t ft^ T * S o &*5. 

jg is ^ <* n * o 

[01 1 5 ] 
[0116] 

[01 1 7 ] 

^ *C . 0 1 4*#JSBLfttf£*f8Wte«*raf*«lie««l 0&tf^f*[illK«ii#|2 0Oft!l 
[01 18] 

m 1 4 *C *5 ^ T . it*«l&ifSl 0 . Ifl 1 ^ i* *S 3$ 1 1 Rt>^ 2 ffift«*ggi5 1 2 t 40 
, S^iHA R 1 tC^LTSfi?J|6l-75il (-X1) tC»*t6nfcSBl«ieffl*tl 3 £ . 

fa iRij c + x ffiij ) icmif ztitcm 2 & *ssKtt i 4 t. mifS»«^gpi i t m 1 « *s a? « 
i 3^^s^*r^mi«*&©4 i £ , m 2 mtkmt&i® i 2 tm 2 mt^^n \ 4 

5S2«|&f 42i:^i^T^So Si, US 2 {* £S « 1 3, 1 4 « . 0 2 & 0 3 * # 
BBLTBiWbfcH35fiJEffi|p|«. f*g i& 1 3 H . 1 4 H £ . ^tOT^gPtcjg^^n/cW^ 

pi 3 a. i 4 a ^^^nf ni^ti5«), fffiaKRaittfcjBSsnri^e 

[01 19] 

s i ffift«t^a5 i i w i « i& » » i 3 t ttmimT z>m \ 4 1 « % n @ a* 4 3 £ 

. ffi^g|S4 3<Dftfifigg|H*Xl>^hWgf$4 4 <Q — 8SP jgl L T t> S 0 £ /c , X U >y hf 50 
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4 4CQ{tilffigBte!?!l{ft*SgP*tl 3 O ft gp g?t g& 1 3 H O IfflgP L t V>§ 0 X U y h S 

gP4 4(D — «»tta[«»4 3i:«tfmt***fc:»ricarti, m^^ism 1 mus^m \ 3 <o 
±.$&mt\z&m\z* : £ZKi&m.'£nT^z>o fit, xuynr»4 4« — «»*^6fB«i 

gPKfa^oT7j<¥:/3ftK:^:&&#^ X D *y h 

W gP 4 4 {CJBSStlTl/^X 'J V h*K<D|*3gP&itgg4 4 H — ^ gP £ ffe ^ gP ft T 7j< 

[0 1 2 0] 

ptiHc, 2 m *s gp 1 2^m2«$&a5«i 4i*»«t8»2«iss4 21*, mm 

954 5 £ , X U h B « 4 6^^WLTV^o ffi W gB 4 SO — i&gBU:ffi2i&{*{£*SgPl 2 
lC«jRL> If S4 5(Offi«S(iXU y hS8f 4 6 0-flS»lCfi«LTt^o XU 10 

yhB«B54 6<Offi«SP*i»2«ieai5*tl 4 O F*J gP tfS &g 1 4 H OlBffiiC SI b T l>§ o X 

"J *v b S gp 4 60 — «S8BttiSS«4 5 i:f5irrai;;*f?S*cje/a£;*n. ftea&gBti:3l2{JtSSgp 
*t 1 4CD±agaRfc«ff|R|i;^:#S^}gric*nTl/^o fit, X'J 7 hf»4 6ti-agl5 

& z mmm k fa & ^ r J? fa ic ffi & & & o ic ^ m mm = ft j& ic m fit z n x $5 d , 

X U v hf 354 6 tCJgjSStltt^X U y b*K<DF<ggBifitgg4 6 H — fiSgPfr&fftfiSSBfcllR] 
^ o T 7K ¥ ^ [Pi K ffi %C m & Z> <fc ^Clgffi^nTt^o 
[0121] 

f* In] fil #1 2 0C3:, ¥ffi«««tefl5^<?nfcIaliK8B«2 2 i: , }gi&0?£{*[H]iKgP6 1 
-6 4 £ , H] l& gP 2 2 £ le] lR gp 6 1 — 6 4 Of tl ^ ^glt § t§(^lH]lRf 7 

1 ~ 7 4 fc*f^Tl/^o *SgJSBSIffitc*5t>T. m HI 1R gp U m 1 — lfS4j&i*[HliRgP6 1 20 

~6 404otissn> c n (c jee -r & £ 5 ic 0 ir m t± m 1 — m 4 mwrn 7 1 — 7 40 

, 331K<Df*3gBjftg&2 2H£. ftOTiSgPtCJB^Sn/clHliRP 22Ai:%i^TV>§ 0 & *5 
, 0 1 4*c^ffliB&Jg9gortgpS5gg2 2 H fcfc ft W SB « (2 3) tfait?>nT^4^o 

f*|s|lK««2 0O|§]lKSB»2 2tt. 0 © SI 1 . fg 2 *S gP 1 3, 1 4 O 

[0122] 

M^cOfg^miRgPO^^m 1 fl£f*lH]iRgP 6 1 £ 0 lRgP*t 2 2 ^Sgt§S 1 HI IKS 7 
1 tt , iE g gp 7 5 £ , y hg»7 6 fc*«LTt^o M W gP 7 5 O — *S SP fcfc $g 1 <* 

[hI IR gP 6 1 (CgiU ffi W gB 7 5 CD ftfi flg SB «: X U -J hf SI57 6 <D — SS^SllTl^o 30 
£/c, X U >y hf gR7 6tO(BfiagP«IillRgP«2 2 <D 1*3 gB Sit 2 2 H O ±895 fC L T 

£ 0 cct. 7 hS8S7 6(D-«»ttIfiW7 5fc{$ffBi;7\:*SK:jgj«sn, — 75" 

, 7 hS«7 6©flfi««ttn«tt(OBiR«tt2 2 0±«»0« 1 / 4©**S{tUBfiU 

Stiti/^o fit, 7 M8P7 6 ti-«»fr6fflfflStcift^ot7j<¥/jlftK:ilf^8; 

^acfc-5tc^FES»S = ftJB«K:JB««tiTfe0, XU -y h g gp 7 6 tc Jgtfc ^ tiT ^ ^ X U 

h Vi CD SB ?7ft 7 6 H tt — §P 7> 6 ffi *K SB N r> X 7N V 75 ft K Si * ^ £ 5 *C 
[0 1 2 3] 

W fll fc: , m 2 iK f* HI iR SP 6 2 £ HI iR gB *t 2 2 £ * "T £ IB 2 El !R S 7 2 ti . Bta5 7 
7fc» X U *y h@gP7 8^^r^LTfeO. X U y hf 35 7 8<D — iSJgPteffiggP7 7 £f3:<3f 40 
|B|i;*S;£fc:jej*<£+U — 75, X'J 7 hS»7 8 0ftfi|il«ttn««0@JR»tt2 2©±« 
a5<Ol»i/40:*:§S*cJBfiKSnTU>So ^IT, X U 7 hig?7 8tif BSBSHftS« 
f£ 2 n . XU -v h g gP 7 8i:)6l«?tlTl>8XU *y b#c<DF»qgp*fit&g7 8 H tt — *g SP *P 
£ ftfiiggpic f^l ^ o T 7* ¥73 ffi] ffiZzt&tf Z> d: ^ £ tlT l> S o & fc m3^^HIiRgP 

6 3i:lH|iRap*t2 2 4:*18«!'rsS3IelJRB7 3«. il@gP7 9i:. XU 7 MS8 0 t 

^WlTfeO, S4ffif*lE]lRa5 6 4 ^[5]lR35tt2 2 ^glt § S 4 0lRf 7 4 ii, IE W 
gP8 1^. X'J7hSS82tStlt^-6o fit, X'J 7 hfi35 8 0 , 82<QfteaggP 
iiR^<7cOlHliRgP«-2 2cO±iggpOPS 1 / 4 ^ (^nftl®*^ ntl^o ^UT 

. XU 7 hS35 8 0 , 8 2 Of n?nii¥ffiSBSHft»«^®«^ n, XUy HS80 
> 82tJgdt*nt^5X'J7 8 0 H, 8 2 HOf tlfnti - fi» SB *^ 6 fft 50 



(28) 



JP 2005-109426 A 2005.4.21 



as awe fa o r 7k *f -ft fRi ic m * fis a* s J; ? (c»fiKsntv>s 0 

[0124] 

ftWiCttfitief 4 1 , 4 2, &tf[H]lRg7 1-7 ± SK L fc <fc 5 tc . *'JH7yfcx 

^•UVllcD^^c^BgtcJ; D*S?nttJ:^l, i^SXfVUxa^>7;V^ - V 2±m(D 

^A^*r^>c^tcj:*9. t & 5. — v i* &mt* c * ) 4: o » « ft # * * ^ ft ?gi*^Rm 

iCjtlt* C ttf"P** 0 * ft . 01 4 tCti^^ntO^^^, JKttlH]lR«m2 0<0|pJlK 
[0125] 

R2) *Bf&? Z>tc*blC, »JW«BCONTtt. *S 181 #t 1 0O»U IS 2 {* « *S 

» i i > i 2o*hfftsnt« 0 mi, fg2f£tt{£*sgfli i . i z (D^n^nfrtbm 
a * n ft » & i , us 2 m g 4 1 , 4 2 otnf ntaiiLft», ^21 
s& 95 « 1 3. 1 4^Mti«p±tc«i&^n§o cct. m 1 ft « gp 1 1 a* 5 as m 

S n ft » f* 1 tt . SBl«j|&B4 10iaBSP4 3«:»Rilbft». X'JyH»44tMf 
SCfcT7K¥*fRl ( «t 7? IrJ ) fcl SK # D . XU 7 HS4 40fflfiS8astc*5V>T, mi«#saf$ 
Ml 3 ft gfl ffit g§ 1 3H ( £± $S P 1 3 A) Olltf Yi»lSlO^>f XSttttf ofct, » 1 
« IS « ** 1 3 CD ft 3$ ifit 1 3H^MTSSPi:[Cffil&?n§o cntCckD, ft <* 1 . 20 

a-e»«p±te«iesti*o ra « k , 2 ft « *s as 1 2£0jMm£nftftf£i t , ^2 

«|&I4 2CDI f SP4 5^SSIL/cI, X'J 7 Hf» 4 6 *^ LT*¥*lSl ( « 7? I«I ) tC 
tfc o T <P 6 . 2 g($ fcf 1 4tcm^^n^fta6, P 1 4 A(0*ffiBtCfe^Ti5ff 

[0126] 

-r & *> -s , m 2 & 0 3 * # fig u t k w l ft m m & m x* t± . «sst 1 1 At^titt 
i«2nT^6ft», ctDBf £o«i&f i iA^6YW^rrRi«:fi#^rRifc'rs»i««ea5 

1 3 AtOlf 75f(^4i^as, t^:t)^K$&f 1 1 AOfiT<D{£fitC:fctf£ftte{£*&ffi<>:, « 30 
«ni 3AOS^77[S]ffigP, 1 1 Ak«nftffiH*c*5^S?K(*«St&«i:tc 

M^^C, fttt«)f&«tf«*&Pl 3 AOSfiKc^^tT^- left 5 o JlteW 

KI tt . #t$&Pl 3A(DS^7?r^^*a5 (««gl 1 A^STOfil) tC*5frt*J«f*«l&« 

tti&pi 3A^s^77^^a5 i i AtwinftttB) tc*^s«f*«i&««fco 

^ < ft 0 . ^-^itt«l&^Ttf tcillSA R 2 ^^^-tc^^plitt^i D^o L 
*p L ft ^ 6 . V$w7?^j^fi^7bTpj<h i tfc *& S5 *j 1 3 (fiS^Pl 3 a; t£ ffl 1 ft {* {ft 

*SSB 1 l£Dft{*l^{ft*&-r£^, K^f 4 \ <D 'P & < £ & * <D S(l <D ffi. & <D % Z & m 

1 « «& « « 1 3<D^:*«JclSi;TK^U. *^lSSJ£SI<D£-5fc:. {ft *S B 4 l O — « * S l 
{ft #S 3$ « 1 3 (Cfp]^^T7j< 5 F7jfpl^i^ffi^^r - /^«Ortffl58KK4 4 H^m? %> XV v 

hS9$4 4£LftC£lC<fcD, Yi^fSj^gf ^[ft^t^^ 1 W^SPtt 1 3 0«^P 1 3 40 
A<0*ttItCj3^T«tfi^- ftttft:«l&fl-pS«P±tC«f* 1 *«*&-rSCfc*^*S 0 
« *C , If! 2 ft {ft g($ 1 2^6)iffi^n/cig|*:i tS2«l&i4 2&a*S2WI&gPtf 1 

[0127] 

S ft . SliglCONTii:, ^(*lell|X^^20cD^l— m4^^IeliRa56 1~64fD^ 

n^n^sgstiLT, a « p ± <d ft 1 0 is as « 2 2 a t? m 1 4 siri 7 1 — 7 4 <o 
^n^n^r^LTiEiiR-rso ^ 1 — fg4ftf*[5]i&a$6 1 — 6 4©f nag 1 -S4@ 

IRI7 1 ~7 4^/HTlffiP±Oigf4: 1 ^©?lt§C^T[e]lRf §0 fit, S«P± 
<omW 1 «RiS«(OlHllRa5«2 2 <D [e] IK P 2 2 A<0*ffi«tC:fc^TlSt?i3 — ft@iK3 (0 
MX*)TlHliR*nSo 50 



(29) 



JP 2005-109426 A 2005. 4. 21 



[0128] 

-r&fr^, ±ai[5]tiK wmcD&ww t ejirsr** 2 2 t *mmmm-r t . ^(om^mm 

OitlMCJ;0iaiRP2 2AO«ffiB^*»Sffi{*lHliRfi ( [a] iR ;b ) S # * & > f* EJ IR 
E K *5 £ ffi <* El JR S # * f n«^Oiai(cfc^5iS<tftieiJ; < ftt), £j — & {* 
1 O ck 9 , EIiRSO — S5;&EIlR8|5«2 2tcrenfroT7fc^ 

8S8«:*tSxy y MW 7 6 , 78. 80, 8 2fcLfcCfclc<J:D. H ^ <D El 1R gfl 
» 2 2O01RP2 2 A <D & {ft B K ^ T ^0 &&{*EJlRST*S«P±<E>?£ffc;£rEllR-r 

[0 1 2 9] 

c^cfcdtc, {*t*sni 3 a, 1 4A*n^no#ffi«K:fe^T«f**i^ — jc«i&'efr* 

£ti>lC^ EllRp 2 2 AOSffitfclo^t^ - tC EURT* ^ § <DT*, ^-^«il«AR 2 
[0 1 3 0] 

0 1 4 4#BaitittWLfe*S60KT*(i, X U ^ hf g|5 4 4 (4 6) <D 1*3 3$ iTit 4 4 H 
(4 6H) tt £ » T * S A* , 01 5 *C ^ -T <fc -5 IC , % ft ft « ttl 1 0^«*&f 4 1 (4 

2) ©-SP^fflSt^XU 7 hf SP 4 4 (4 6) <£>ftg|$i5ftg&4 4H (4 6H) *C , fgf*l 
OSit31^^]tc»oT ( X U *y hf «8SBfr6ffcfflawc[&froT) ^ i& <D !7 ^ > 3$ fcf 8 

5^gtttfc J;t\ iin *C <fc 9 . «f*l*S£i«LTfr&«*&»*tl 3 (1 4) ^MTl 
fiPl(C«t^t§Ci:tfT'tSo & *5 . C 07 ^ >g{5tt 8 5 1 3 (1 4) <D ft 

3$ St 1 3H (1 4H) ST8(f IT tct^o S fc, &te0lR^1#2O<D|H]lRW;£:«i/&-r 
§X'J 7 7 6 , 78, 80. 82cOP^gi5«!^76H. 7 8 H , 8 0 H , 82HCQ^ 

[0131] 

* *s , CT^frfafip^iSiStc^aE^wj-rsw^ftif, 01 4 tc ^ l * as is *s 1^ t 

tSfiPl^ffift 1 *r@iKL#n-rfc:. S « P _t <D {* 1 # El IR « « 2 2 (O ft WK gft fcB T 

s«^#*t*&n*o ^o^^. iftpoiisfl ( x ia * a ) ic » 5 {ft « tc r «■ e> n fc 

[0 1 3 2] 

&!3*$Zffi&mT*l*, 1 O CD E] 1R g|5 *t 2 2 {C»Ltia(D@lRf 7 1 — 7 4 # Jg «c £ *l 
T^SifilE7?$5tf, 1« 2& <D EJ lR W 7 1— 7 4tC*fj£"rS*-5tClSaoiiIlRg|5*t (HJiRP 

[0 1 3 3] 

# ^ . 0 1 6-01 9 % # L & 6 * f| tc ffi £ m i* tH in #11 0 S OF «fe W EJ MX ^ Hi 
[0 1 3 4] 

01 6 &*nm&micffiz>mi*i&ifeimffi (1 o) Rzfm{*&n&&m (20) ^^^-mbs 

»aHT?*So 01 6JCfe^Ts ?&{*{* *S $1 #J (1 0) fri . mi, fH 2 {*{£*& g|5 1 1. 

i mi. m 2 *g {* « a$ 1 1 . 1 2©^nfn(csit5SK S2«isi4 1 , 
4 2i:*i^tt^o m {* ei ir $i m (20) « . ^ i ~^4i#iH]iRa56 i~6 4^, m 

1 ~fft4?&{*E]lRSfl6 1 ~ 6 4 (D* tl^tllcmiBl? 2>m 1 -14 0IRI7 1 — 7 4 £ 3: H 
KT^Zo fit, 11, S2ft«64 1, 4 20*nfftO-««ttS 1 , !2fSi*« 

^gpi l. i 2tcg^^n. ffti«ffi«ffiKjB^a»9o^<fc9^«*ns»iS-r««i&8S 

BtcSRJtlSp S 1 -S4 HllRf 7 1 - 7 40f nftlO- figfflWiSSl— Sl4iKf*EllR 

a56i-6 4^gi5t^n. fteffi^(i^K«^^»9otcj:o^^^n^f^ai'r^EjiRgg[8 

[0 1 3 5] 

ifaS&BtfiSltt 9 0 te. Kl 1 3$ « 9 1 £ , g 1 S«9 l<D±g|5fc:B2!H2*lgl281$#9 2£ 
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. m 2 9 2 <D ±3WcgEE2 t\m 3 « 9 3 t & ffi *T V^ 5 0 «tESJB/fiffl5#9 0fcl:tS:« 

~ 9 3©f hfhtt, n — $1>>fTffi»0«:K««TfioT*0**«fc«»ft*3RP L 

mm^m^TX^ 9 1 a — 93 a^slt^So ^gP9 1 a-9 3 Atis^tiitsj:? 

(CjgSSntt^o S fc, 35 1 > §5 2 {« B 4 1, 4 2 ti, mi-m3SI5«CD«9^g±g 
OS3Stt9 3tCjgi$n, S1-S401R17 1-7 4(i, tgOg2gP«9 2^gl 

[0 1 3 6] 

m 1 7 & . m 1 — m3SB5«o-5-6«TStcgB«*nsm 1 spw 9 1 «r^-r#nsH-c;&s 
o ss 1 a$ *t 9 1 t* , s^t^^^p Lo-xwjtcjBricSti. a « p as # 1 « #s -r & m *s 10 
nttBf&? %m 1 9 4 a k , a»«*»p Lo + xiiLig/ssh, « « p ± k: « 

9 i « , s^t^^^p L©-x«*ii»*«n^ a«p±^^^^[i3iR*r^i5iiRp^^^-r 

S*liaiR^a596A4:, »»Jtt**PLO-Y«KI»J««n. s« p ±co^^^niiR-r 

^>IellRP^^^-r^^2lHllR^a59 7 Ak. St&ft^^PLO+XfflHc^lSStU « tfc P 
±0»ft^lHllRt§lEliRP^ffM'r§g3 01K«S9 8 A «»)!£3*3SPL<D+YW*C 
/« * tK S*P_hO?g{*^IeIiR-r^lE]iRP^JB^-r^m4 [HllR^gf59 9 A ^^I^t^ 
So S 1 -*4@JR^8S9 6 A-9 9 AOftlfftttf ffia»H»«fc:jgl8StlT*5 5, 
»B«*)RP L©«BKiftr3T**BBK:Rtf 5tlT^*o Sfc, lH)iR^a59 6A-9 9 20 

a o * n n tt , «^^a59 4 a> 9 5 Bcfc^e^Tt^i^p l ic n l ffly k » e> n t 

[0137] 

II 8 tt . JB 1 -»3»tt0 9**afcEI?n5»2»»9 2*/fNt»aHTS^T 
, II 8 ( a ) ± ffl *P 6 a fc £4 IS I > 0 1 8 ( b ) HTifr 6 Sltf fc»HHT$ 5 e 
S 2 SB » 9 2 ti . S^Tt^^PL^-XffllJtCjg^c^tl. S 1 SPW9 1 OS 1 ft^^g|59 4 
AtCgit^^3«Se^gP9 4 B^, «»ft¥5£PLO+XfflHcjg|£2fn, ^ 1 gPW 9 1 
(DS2«}SSS9 5A(Cggt^$4«S&SS9 5 B^f^Tl^o S3. g4«SS« 
SP9 4 B, 9 5 Bf tlf noigWaff^SSli, Sl> g!2{Jt*&;A;a$9 4A, 9 5 ACS 
JSLTI^o 30 
[0138] 

M (C , S2S15tt9 2 tif (DTffitC, Sg^^SP L O-XlHci^^n, S 1 gtf » 9 1 
OS 1 0lR^g|5 9 6 AtCg^t^S 1 HHRiig|5 9 6 B fiK)t¥i P L O - YlfCigS 

Sh, S 1 »W9 1 @IR^»9 7 AtC»at5S2|s|lR»»9 7 B %L^>ft¥?k 

P L(0+Xll(C|«^n, S 1 gftt9 1 OS3|HliR^a59 8 A^Cjgit^S3I5]lRlg|5 9 
8 B t . SK^^^P + Yffl{C»«Sn> £g i 35 « 9 i <Tj fg 4 IE] OX 7 < tft$ 9 9 A S ^ 

-r£S4[HllK?fia$9 9 B £ *. T S « S 1 — S4lE]lR^gi59 6 B — 9 9 BO^n^Ptl 

tt . »1 - i4@JR^9 9 6 A-9 9 A<Oi«3iff*S?tcWliStS<i: 5 ffiS«R3B 
VilcBtfiZ tiX *3 0 , ««>t*3fiPLO«Htc}»oTl»«FHIR|tc:ia»&tiTV^*o 
35 1 lei 1R B 7 1 £ S 1 0 iR St 3$ 9 6 B Mi> -r — « « SP 9 6 T^MtSi^ntv^ 40 
0 r-^«199 6T(i, S101RI 7 ltCj*-rS»«B|5*>6aiE|iR»«»9 6B*C^J^ 
9t*¥»lRltCi*ll;tf5J:9t:JBfiltSnT^So « *c . S201RI7 2 ^S20iRi 
359 7 Bfcte-r — ^:K8iffl59 7 T^^LT^^^nT^o^. S 3 [al IR g 7 3 £ fg 3 HI lR }g 
35 9 8 B ^tif-^«ia5 9 8T^^Lt)gi^tlTfc^ S 4 7 4 i: S 4 0 

gP9 9 b kti^ — /s«?fta$9 9 T%Mtsa?nn^ 0 

[0 1 3 9] 

i 1 9 & , si-S3«tt©5%i±siciei?n5S3»«9 3tstaaBT'*-3 
t > ii 9 ( a ) a ± m & e> n. fc m m . ii 9 ( b ) ti t on ^ e> a ± tf tc m m m -vs> z> 

o S 3 95 « 9 3 ^ O T S C S^Tt^^P LO-XiJCJg^^n, S 2 gfl 9 2 <D ffl 3 
«8«8 9 4 B}Cggf§Sl«^agP94Ci:, fi»)t*3SP LO+XifCJgtf 50 
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. ^2«|&«gP9 4 C, 9 5 C fnfn<Df ttStf^f S3. S4«»^»9 4 B 

. 95B ( Z> ^ T it S 1 . S 2 «l&^a5 9 4 A, 95A) tC#/S-r5<fc5fc:¥ffiJfiSSB3a 
«ic««?nn^c $ fc . S 1 4 1 fcfB 1 ««»»9 4 C ktt> -T — 9 

4 TS^irsittsnn^o f-/^«^9 4 Tti, si«$&t4 it»t5a«»* 

6 S l « *S rit gtf 9 4 C*cift^oT*¥*lft*c*3fcJK*^*cfe'5*cjBj«*nTU^»o H « *c . 
S2ftlSl4 2 £S2{£*&?fia$9 5 Cfctt-r — ^«»g!59 5 T 4^ L T«i? tl t ^ S o 
CO 1 4 0] 

Sl~S335«9 1 — 9 3 U: . H^lfXfyl/X^f ^V, 7/K--)A, 8 5 t^ti C 
ri^^tCy^^lf^&i^c]; OlBdcSntfe 0, gfl W 9 1 ~ 9 3 tf> 7X gP * iS SB fcfc m fL l£ 10 
ttSllPltCc); OidcSnSo ffl^AnXfc:<fc9*»»9 1-~ 9 3tc*f LTinXLfc^, c n 
e>^a509 1- 9 3^ggS"J, »EiS**ffl^r»^t5CiKJ:D, ?7it J£ SB « 9 
Otf)B«Sn§o 1-9 3 4iILTSl^tSC tT*> f-^«j»S|59 4 T, S 

1«««S94C, ^3R^«a59 4 B, Rt>^ 1 «Sg?:SP 9 4 A Of tlf tl^gi ( » 

a ) sti, cn&icj;!)ai««fi4 i k m m (id tswusautfiBdtsnso « 
9 5 A©*nf htf»« ( a m ) snsct^, S2«ug4 1 tc & se (ii) *r & t« is 

85K*^fi2SnSo ?LT, Si, S 2 ffi f* « SSg 8B 1 1. 1 ZOfft^n^eiSiJtiSnfc 
»#itt, Si. S2«^S4 1. 42. aa r ±E«»&ifKB«:^LTS«P±fc:«iesn 

£ o -T ft to . « 3$ » 9 l~93^iiStlSL^\ «Ef*«|&8itBtfJBj58StlSo 20 
[0141] 

£ , f-/^iSP9 6 T, ^ 1 0lR«a9 6 B, Rtf^ 1 0lR«gi59 6 AO^tlf tl 

# & fit ( 3 ii ) ?n§Ci:t\ S 1 !hI iR g 7 l ic jg m (Mffl) -rsnnR9SK*^fiE«ns 

o HJ«fc:, r-/^ig|59 7 T, S2Is]lR?ga59 7 B. StfS 2 (HliR?:gl59 7 A(7)f nf 

ti&mm amm) ^k^t% m 2 7 2 icmm cmm) t zmiRWtm&Bfizz n 

. f-^«*S98T, S3[H]i&?figi$9 8B. RtfS3 0lK7^9 8AtD^n^ntfg^ 

( « ii ) stisctTf, g3@iRB7 3ic«a ( js ii) -r*aiR»B««jB«*n, r- - /* 

«iSSP9 9 T, S4[5]lKiffg|$9 9B. RtfS4[giK^ffi9 9A<D*n^ntf»IBE ( 2 ii ) 

* n & c £ r* . ^4 0iRt 7 4 tegs ( a a ) ts0iRiB^«««nso -r * t> -6 . ® 

gtf « 9 1 ~ 9 3tf«l*h«Ci:^, «(*EliRiSfiB^«fi8*tlSo * L T . mfaP ±<D 30 
J« <* tt , _h IE [h] iR ffit . SffSl-S4[5]iKi7 l-7 40fn j Pn*^LT(HliRSft5 

o 

[0142] 

C <D £ i£ . Si. 1, 4 20f nftltCJif - /^IS9 4 T, 95Ttf 

» ffi « tl § O T . 0 1 4*#ILtKWLftll«iB«H«, Yfa^ft^fi^^fa^-r^i* 
U <D & m m lc & \,* T i% fLSffStfei:ff Hi:^t*t^o IrI « (c ^ (HiiXi7 1 — 7 4 O 

[0143] 

fit, tE«»»"??ft*S 1 ~ S 3 gtf « 9 1 — 9 3£Of nfnTS^^^g|5tt9 0 40 
IS » * * SSKJgdcgp»9 0-CBRiR"rs<lfc^"e#So £ fc . iliOtet95»9 1 - 9 3 O 

[0144] 

ft*5. Sft^^^gPW9 0%^^-r^^S(Oa5W9 1-9 3(D5^, iTS^SEEJtiS 

5 1 3$ « 9 1 <D T ffl <D S 1 - ^ 4 0lR«gP9 6 A — 9 9 AOHIICX YTIfCjJlTlSa 

S*«lffitSh77riiLTffl^5i5lcLTtJ:^, Sfc. iM$&B I&ffitt 9 0 & B 50 
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X7?iRjtcSi^*BP3«(D««jS|5«j«: L T fc <fc 0 
[0145] 

[0146] 

1 4^^C?^i*«^^<gl 0, & tU iR 3$ « 2 2^"&t?f&{*[n]lK^#j2 0©*tlf tltt, 

t W iff £ L ^ o fit T * ffi {ft 3& $1 #i l ORt/»(*IiliR««2 0«r3£»'r*3E»«IJBk:o^ 

[0147] 

B20B, ffi # « fft « 4ft 1 0atf*f*iaJR««2 0©3£»«JB*wr«*BT?** o 0 

2 OlCfe^T, B3«8BEX(i, S^Tt^^PL^r^^-r^^ftf^^ ( lg 1 3£ 3$ *t ) 1 
0 0 £ , iiJ^i 10 0, v X ^ X -r* — i^MS T x SffifiXf-^P S T*$«ftS^ 

> y U — A ( !g 2 3? §1$ W ) 1 0 2 ^?:I^T^§o & 33 . 0 2 0T(i, ZXf-^^ 

<D ® ± tc P gfl 1 0 8 «:MTIJI?7j<?tcaiSnt^l > o ^ > 7 U — A 1 0 2tcte. 
M ifC ft tt T ^ Hi "T § ± 0M S g|5 1 0 2 A Sl IS T ffl'J £S SP 1 0 2 Btf8filc?nTt^o 
[0148] 

IW^^II L tt , p<-rv^U-Al 02Ol»lcBSSnfeJ)$7l/-i.l 2 0 (C £ 
D$»StlT^5o ^ > :7 U - A 1 0 2 <D ± fflij K gfl 1 0 2 A *C « , K1S^®1 2 2^:^ 
L T V X ^ ^£ 1 2 4^$SF^ntt^o VXnf-^MST&^VX^ll 2 4 O 

**8Ulc livx^MiD/^»-v|iS:ailStSBSPSfj!)^««nTi/^o *v X X ir — >? 

MST©TBlCli*8»IS?*8aftlS 1 2 6 tf *»Rtt 6ftT 

l>^>o VX^Xf-^MSKiXZ^T'Jy^l 2 6^«fc*5TX^^S 1 2 4 OiS ( ytf 

^Tc^Sjpjte&tfe z 75- ipj « /Jn 0 & pj eg t & s o 

[0149] 

)if ^p L(ico77y^i o 4 ^/>Lti(titi i o oic$}$snt^5o a !8f ^ « 1 

00i:^>7l/-i. l 0 2 <D T ffl'J © SB l 0 2 B^^HtctixTv^vhftif^r-a-trteffi 

Sli o 6tfEisnri3^ SKTt^^PL^r^^-r^^fgj^^i o o^^^>7U- 

A 1 0 2 CD T 53 ® l 0 2 B ic B5 m iS a i 0 6 * A Itxtldutt^o c co ft & H i 

o 6cj;ot, ^-r>^u — ai o 2 <d m m Js^^^^PL^^^p-r^iiffi^^i o 

0 *C 6 3: ^ <fc -5 \C , @| /£ 1 OO^^^V^U-Al 0 2^^«16tcR|LT»Ht* 

[0 1 5 0] 

ilfiXf - ^ P S TOTBlctt»aolf»«!l»St?85»»ttS (X7^7 'J y^) 1 

3 0tfR»6ftT^4o £ fc , ^>7l/-A 1 0 2iCtt, x7 v> y h 3? * tf Rfi 
811 1 0*fl*LTX-r — — XI 1 2*^}#*nTl/^o liXf-^'P S T(ix7 
^7'J>y 1 3O(cJ:0Xr-^^-X 1 1 2 <D i: E (*VFI) icttLT IE 

n T fc 9 , SSX^-^fglfiSStcJ;*?, X Y¥BrtT'2^7t;ginJiStf 0 Z^(pi(Ct 
'hSRoISlT'fcSo MtC, liXf-v^P S T(i, Z ffi 75" FrJ , 0 X # fnK S XS Q Y 7? ft *C 
fe^iplit'fe^o CCOSSSgi 1 1 OtCjcoT. ^y7i/»Al 0 2 0t6Si^, 
X-r — ^PST^^ffitt^^-rSX-r — — XI 1 2 t) 6 ^ ^ (C, X — «^ 

-XI 1 2£^-f>7U — A 1 0 2 ^^S«HCSBLT»B?ntl>5o 
[0151] 
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ifiXf - is P S T±0+Xi©BrSttl(ctt»i»5 5ff»tJ6tl, ft fS P K CD + X 

ffljcDm^fSHtc n&mwt (05£ft) i 1 4tffiite»nn^ 0 $ ft, ^mms 5Sd*#i 

sif§)5£§g i o oicsK!)Mtte»nn^ft«>, u — =f m ft 5 6 #s a ^ 1 ojkxsm 

(* lei jr « «i 2 o t«iiiciitint^§o i*- — if t w- 5 6 ti . 1ft ft 5 5 wj s e 

- A ( 8W 5£ ft ) *BSW-rstfct*c. # ft l 1 4 K: # JK If — i* ( # J& ft ) * m M V £ 0 

w*#ufcWfiif — ^&tf#BHif — i*te»r3<»»ft5 5atf#jHfti i 4 * n ^ n a* ^ © 

#fiae-Aoft8Sfi*3S*fcLfciBlftli — AtDftBSfiOffifbil, xy\<^x\x. # Jig ft 1 1 4 

*mmt L,rc&mm 5 5 co & s nt $s . t4b^i«^f-yp s TottBWfg^rft- iw-r* 10 

# m ft & m & ft , cnsicsi^tsttitcttu-ifT^fi-^fit^nrt^o 

[0152] 

* ft , ft fgf 5£ m 1 0 oictt, liP(7)7^-^xfiI ( z (ft B ) & « * iflfl T £ ft 

^ m^<& it nr ts 0 , cn^oits^^, * >r > ;7 u - a 1 02. 

[0153] 

mtemffimm 1 o&tfffif*iHiiK«t«2 0 & , > -7 u - a 1 0 2ot«is» 1 0 2 b 
fc5j$stit^*o **3Sb»»t?«. mi^m^mm 1 o*«u«-r 1 , m 2 «*&gp«- 1 20 

3 , 14, «t»f 1 1 A, 12A.Sa'^^[HliR^^2O^^^t-^0iR^«2 2,lHllR 

12 1 A * E tfi , 3£ ft 35 » 1 4 0(CJ:oT5^?tl, C (D^W^ft 1 4 0*^^>7l/- 

i^l 0 2OTi9»l 0 2 B(c8gSSnfe«filtkftoT^5e & & > 

ft 1 3, 1 4, (UlRgPtt2 2, t^l&f 1 1 A, 12A.fttfiaiK«2 1A&HttfBI&ffcl, 

T0^sftT^£ o 

[0154] 

gg)tf^P L^S^t^iU^il 0 0£«»lCKILT#»;*ftft;*-l' 
> 7 U - A 1 02T«*ft^||i OSiO : fg^lpliR1^^2 0^^:^-r^C^^ c J;oT, ffi 

fam&mm 1 o&t>*i0tf*i§iiK«uit2 o £ *s ib ft 3* p l ttt«»*cBBLT»iisnftci t 

0 0^r/>LTS^ft^^PL, U-ifT^ftS 6, SOF^-h^^ — *X^Hi^^>77^ 

* V h ^ <D It ffl'J e t> Z> C t W & ^ o L ft & o T , J§ ft ^ ^ ^ m W) t 3 C ^ *X? 
-^«^*ft'T*fcl^oft^f|5'&0«^«:B6±-e#. £ft, IfiXf-v' (»«P) <Dfu 
Iffl»?:«JSa< tT 5 c a< T* ff £ ft a& , — v««:S«±fc:f»fifi< & ^ T 3 C t& 
T* £ £ 0 $ ft , »«X^-v 7 PST^r^^-r^>X^-v ? ^--Xl 1 2 LMmiCMLTftffi 

* ft ft ^ ~f > 7 U - L> 1 0 2tfift^JSiii 0&tfa#lsIlR««l2 0*Xi* , rsCi:*C 

cfcoT. r£f*{&#S^#il OSO # if*0iRIi 2 0 ^Xr-'>'^-x l l 2 t M W) lc m l> 
T^gS^ftftC^tc^^o L ft ^ o T > f&tet&fc&cQpg!, &£W*^f*lHli&op§Uc£C£}g 
Ift A^. X — ^ ^ — X 1 1 2(Cgt)SC ttft<, ItSXf-^P S T©ffiIS»Hfi, 

& ^wi^ifrfiue* <st £ s ^ » -& a* ^ i; & <d«:B5 it *r & c £ a* r* ^ s 0 40 

[0155] 

& *5 > * II J£ *5 ^ T . > 7 U - A 1 0 2(Cjg»«|&ffl« 1 0 & OF ffi Isl 1R 

^«2 otf-ft»Jc$Sf?hT^«^, 1 0 tmte®iRl&m 2 0 

T, ^ > ^ U — A 1 0 2 tCffi 5 frttt § <fc "5 UT t> cfc l/^o MtC^>7l/-A 1 02^ 
[0156] 

± SB L ft cfc ^ fc . * ^ ^ 9g ic frt ^> fS * l tt jffi 7 J< ^ ffl v> e> ft T ^ 5 o ^6 7>c fri , ^ © 

(uvx) 9t»t5iB8tf4^ifij^^6 5 0 ^ft, «7j<«a%tc*f-r ss»©a^*^^ so 
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ItcS»6ntt^^f *?(D«ffi*ffiiltSfffflt)«fipT*So fit, & S # 1 9 3 
n mggOS^Tt E L ICMT 2>ffo7k ( 7j< ) (O JS #f * n « 1 . 4 4 Si i: I t» tl T *5 0 
. 8)t«E LO)tBtlTA r Fx*$/VU-1frt (»gl 9 3nm) * ffl ^ fc » -& , S 
« P ± T « 1 / n , T ft to 13 1 3 4 nmfi8fcS»IftSntS^»»fitfi6nSo 

e*c,jiiijft»j«t4ffl*itifc:jt^TWn«. -r ft to « i . 4 4«eje*ctt*sn*fc«>, 

[0157] 

±aLfe«J;5tc»Sii*ffl^fti|'&lc(i, S»)t^^tDPlP8N A 0 . 9—1 10 
. 3tcft£C£&£>£o COctd*Cia:IB3tt*3ROBBP»NA^*#<a*»'&fc«. fi£ 5fc 
6 ■ * ft t LTffl^6hT^*?y^iI«*ttti*»*fcJ:9T»«ttl*tfllft'r 

»ofc«Jfc»iRiJ«#) cOH«fJieW*<**a«n*J:5fc:"r*i:J:^. &I£ft¥^PL£a 

> b X KD|r]± SMft/£^<D©^/TftCDUv' , X haffiT*OSii#5^B5<ft^/c 

— ;l/JBW&) f tMJcaSWtSSo ft *5 , 7^^/^- 

> <o s ^ 77 rp] *> -e fc a m m m & k: o ^ t t± , m z.i£wm¥- 6 - \ s s i 6 9 *t 1> $g 

[0158] 

* * m & m v 1* , e^)t^^p Lco^^tc^^^^2 t l t u > x m 0 tt » e> n t *s 

-h^feoTtcfcV^o -77, « f* 1 kStt-TSft^Jie^Z*, U^X^OffiflSft^Pfr^B 30 

, Rzfmmftft(oi%-vb*<&TZ'&2>¥i!in c « * y a > * w « » * ) ^^©fffTffi 

^S®t-S7t¥m : ?^l/>X^"rS«'a'^l:b^T^cD^^r3X htffi< ft * i: ^ 3 f« j& 

& & o -r ft -t) t, , is ft ft e l <o m m k & o is ^ x b 7> £ ?g ^ r § m %l *4 ^ . * rc & & i* 1 

¥*?*jeJBWfc:£**-*i&»#**#. coft^ill^;£S^ft¥tT¥®«£T£c£tc 

cfco. u>Xictt^r32^a5p a p^3xh^M6<> s.-oSEJftfcH'r*«fn*s<-r*cfc^ 

[0159] 

ft fe . f* 1 OfititC J:oT4 U^figTtf ^P LO^SO^^t^ ^SffiP 

¥ * ? # ®j *)> ft ^ cfc 9 tc S 0 ic B L T 0 
[0160] 

ft *^SSJBISOjK(* 1 «7KT**S^, *fe(WOifi*T'*oTt<J:i\ #J*fcf. 82 ft 

7t E L cO)tS^ F 2 Is — *?T* C (D F z U — ft ?K ^ it i! L ft CD T* , {* 1 

^ itii f 2 u — if ft * m m ftg ft m pl 9 7 v ft # u :n - r- /i/ cpfpe) ^ 7 v m ^ 
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1 tmm? W*tf7y«*^»ffittO^JV>#?»ffiO«lRT»«*»«t 
*Cfc^SR»ftJQffl"rSo S . K#l kLTtt, ^ O {tele t , ^7teftELtC*tlT3^i& 

taffies a « ^ * « f* i co^tttc^^TtT^n^o 

[0161] 

ft * , ±3iC0S^7tf Lli, ^ <D ft ffi {TO # {* 1 (^C7K) tif;l/cil«lt', 

^CDjeftttflg^fiiBfcSrSi'S^fllfiJc (12 It) StlT^ft**, S^Ttf ^P L(0-gl507t 

^m^F (SIRPfciifi^Jfc^JR^) ^$^t§c^cj;oT, ^OffcffiffltciStttfft^lEra 

& #t ( «: W- ) tcLT t> <fc • tSfgTt^^P L*C<DJ:5S:«lrtctciUTfe< C #J 
*. WT , ^cf ftl^i^fiDO F^^SftS^ti, B*«IEX*iSS«!IT«fflL, X ;b 

a6*C. ISXr-^P S TKCHI 2 0 0 2 - 1 4 0 0 5 ^§ (WJS*i!|f iFfii 2 0 0 2 
0 0 4 1 3 7 7) f C P ff 1 ^ ^ n T ^ § ^ K 1 -tr > ^ ^ 1 S 1' fcl S 0 2/6 3 6 6 4^^fgtC 

[0162] 
[0163] 

) ^ # m m s n & • 

[0164] 

I)tt5Xf 7^ • 7VK • X + t V^S^^iSIftgl (X + f - vyxf7^) CO 
ftStc. 7X*M^8fiP fc«f9±L/£«»T7X*M©;^-y%- IS il ft L . ISP^ 
I^Xf 7/giS^§Xf7y • • Uk!-h^SOgKI)tgI ( X -r *y /< ) 

felffltScktfTSSo S fc. #S8Wte««P±T^&<fcfc2oo/« 

[ 0 1 G 5 ] 

««HO«Jfi&tf«)tt»fP«. tfWrBBT 1 0-1 6 3 0 9 9 ^ftff»K¥l 0-2 1 

4 7 8 3 § (WlS*i1$ff 6 , 34 1, 007. 6, 400, 44 1, 6, 549, 26 
9Sff 6, 590.634), 2 0 0 0 - 5 0 5 9 5 8 ^ 5, 969 

, 4 4 1)fc*^«*HWM : 6 f 208, 4 0 7 fcH^?nT*50> *BIRttlit*fiS* 

fc«lR«nftBOffi^Tff8«n5ffi0i:^^T, ^ti'BO&fj^^rJgffl L T * ;£ <0 IB « 
CO — gtf £ T & o 
[0 1 6 6] 

Msm^-yK, mrnm^ c c c d ) &svMiu^^;i/x«vx**if*isiifi-rsfc«>^B 

[0167] 

SffiX-r — >^P S T^^X^X^* — z/M S TtCU-7^-^^ffil/^^^(i, x 7 ^ 7 
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V V ^^ffl t>fc x 7 J: u - U y 7 ^ i /c U T >7 Z > X 2j Jfl ^ fcmm.& ±m 

(O^^^ffl^tt^^o 2; fc > SX-r — S?PST. M S T « , *V KtC»^)T»lt5 

t-^^ffll^cMti, *BWfSf 5, 623, 8 5 3 Stf 5, 528, 1 1 8 {ClJs*nt 
[0 1 6 8] 

& Xt — z/ P S T , MS TOli««kLttt, ~^^KlK5^IE(BLfcfi£5^-^h 
T. MS T^Ii-r^^It-^^ffl^t^xfc^o c co *§ ^ , iE^Z7 h io 

7 h^t^f n^-S^Xf-^P S T, MS TCgiL, 15^.-7 f^fifazy 

h £ <DmJj & Xt — VP S T , M S T CD » fb ffi $J tC 18 t* tl fcf cfc V> 0 
CO 1 6 9] 

0U * If , * B 1# fflF 5 , 5 2 8, 1 1 8 (KSa¥ 8 - 16 6 4 7 5 ^ii8) IcffiKBSSS 
[0170] 

"TX^Xt- — v^M S T<0»KitCcfct)5B^-rSS^tt, S^Tt^^P L lc fi >b £ * V> J: -5 20 

, 0J ti\ *i^I^ 5,8 7 4,8 2 0 (#F^¥ 8 - 3 3 0 2 2 4 f^«) ^ » Sffl $C m m 

[0171] 

tx ± <d cfc -5 *c , *m$zm&m<DiRy£mwE xi&. wrm t&<d mm icm if z ntc&m 
f&mmtt^&&nv7 is xv- a* . m^^^MWffijg, Tt^wms^^oj: 

as si t> ti * o *iu-^^xf A^5««8iMoa*fitiiii, 

ffl 5 <D . $1 M W jg M , mfKlslEgoeifiljStft* «EHB<DEfi8l«*A^*ftSp C <D ^ « 
S SB « SL ^ 43 J: Xf v y — > fit « # iS^'u/cy 0 — y fu — A "C yt 5 c tfrMK 

[0172] 

£E • 14 £6 12 It ff o XT v 7 2 0 1, COStfXf '^(ClcJ^fevx* 

SfftSXf 7^ 2 0 2 , f/WX(OltlT^I>IS^Sjit§XT7y 2 0 3 , l!u 5$ L 40 

0 4, f/WXffi^itXf 7^ (^Vi/y^II^ >f>f ^ >yig, ^7^r-^Ii 
* « ) 2 0 5. «iXf 7^2 0 6 **8T!l2SnS. 

[0173] 

[01] *»«©8)t8n<o-*«»«**tia»««H'e35 5 0 

[02] *f£fE^#MWgP5>T*&£ffi<*«^ 
0 T* & <§> o 

[03] *«wowaw»»^fc*«{*«i&««i&tf»i*iHiiR« 

0 t? 3 o 50 
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4] *5£m<D&WL&)t$ft-u & ^mwmi^mmRrjmw^^mm^mmmfS.^^irmm 

T o 

13] h^yy»»ofls<o*anjB»**-rj»«H-c»s 0 
i 4] *&wicm%mi*i&&mm&zfmi*®Mmm<Dm<D 
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1 9] «m»ja»««05-5Si3ffl5«*jR-r»1SBlT»a&.5. 

2 1 ] ^^fl:f^WX©l!III<D-BI%fNt7D-f t- h 0 T' & 3 » 
^ co fft BJf ] 
17 4 3 

1 0-*<*«J6*«, 1 1 - *1*#«»», 12-S!2iS{*«f&f», 
1 13A-ttiten, 1 4 -IB 2 «t&«B«» 14A-«t&P, 

- IH iR 18 #1 , 2 1 -Jft(*la|iK«5, 2 2 ••■ HIlRSPW, 2 2A-0JRP, 
• -ft W&tt (i±V) D ) > 3 0-h77^»tt, 3 1 ••■ h -7 y ^® , 
•••7'i'>'W*t(h9-y:/a5*r>, AR 1 A R 2 - »»tH*. 
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